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Fig. /. GRM (light profile. Schematic representation of mission satellite configuration. 
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Beginning with the twrhcsl eld vs <*i spate explo- 
ntioa, satctllics have Iweri used to chart Ute 
grat-iry and ordgnctic lickls of the earth. As a 
continuation of these studies NASA is pi uplifting 
to bunch a new gco]x»tcnii;iI fields lAploraiinii 




t>itfln called the Gcopmciilial Reseat ch Mivsiuu 
tURM). Two ipacet raft mil lie placed ill a cimtl.tr 


iiip^ 


polar orbii at ICO knt altitude. IMslutiivs Iteiivceit 
these satdlilcs will vary ft mn 10(1 m lit ID km. lb all 
nlir and vector magnetic fields will lie incastiicd 
by magnetometers mutinied on a lx mm pcisi- 
ooned in (he forward direction on die lead satel- 
lite. Gravity data will be computed IYoiii the 
■insured change in distance between the two 
ipsrecrafi. litis quantity, called the range- true, 
nil be determined from the varying frequency 
iDoppler shift) between transmitter and receiver 
on each satellite. Expected accuracies (at the one 
ggnn level; are: gravity field. 1 x Hr* »t s ' 1 (| 
mlfitul). 6 cm gcoid height; niagnetics, scale i 
fieM J nT, rector to 20 arc seconds (Uti mitTOri- 
•liansl. both resolved to less than 10(1 km. 

tfidi these more accurate and higher lesolu- 
tiondau xe will be able to invcslig.ite the earths 
tincture from the emit (with the shorter wave- 
length gravity and magnetic ainuiialiek) ilmmgh 
the mantle (from the iiuerinediaic wavelength 
groily field) and into the cote (using the longer 
xaiekngth gravity and magnetic. Melds). 
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Fig. 2. NASA Goddiird Space Flight Center (GSFC) global gt.ivily gcoid Imsed on si roinhiiuilinii of die ('.SVC. GEM Kill earth model and I 1 
x I* aw fine gravity data. Contour intervul is 2 in. Longitude is given esist In mi Greenwich. 


Introduction 


Front (he very beginning ol ifte anilirial 
aidluc era, jpiice platforms have been used 
to imp the gravity stud magnetic fields ol the 
S' 1 " 1858 Va »W l,i,ri1 1 W'Knft ft tit.. 

19591 and Sputnik 3 were (he Him satellites 
"J map thne geopotcmial fields. Tables 1 
■iMs hmhe most significant satellites Hut 
Me ieen used to study the near-earth gravi- 
magnetic fields. The major di He fence 
1 hffn these Uvo groups of satellites (Tables 


I and 2) is that the magnetic field has been 
recorded directly wilh (lux gale, proton pte- 
ccssimi, and alkali vapor magnetometers, 
while l lie gravity held lias been derived indi- 
rectly from resolving discrepancies in the sai- 
ellile's motion. These pcilurbaiHms in motion 
were revealed liy mctnely icc'inding ele 
ilteiils of the satellite's posit inn anti velot uy 
via opiiral. radar/litser tanging, or l)o|>pler 
tei'linitpies. Wilh die cm rein field models 
\t.rnh rt ul., UW1|. we have a 5IK.I km Imri- 
zotual resolution; however, the GRM should 
provide a 100 km wavelength resolution. 


Earth orbiting satellites are advantageous 
ir Reonuiciitinl field determinations owing 


for geopuiciltinl field determinations owing 
to their rapid, global covciagc. With magnetic 


Table I. Orbital Characteristics of Significant Satellites Used for Modeling the Earth's 
_ Gravity Field 


tocket Body 
Anni.|fl 


Iiiditintion, 

degrees 

Altitude 
Ritttgc, km 

Launch Dale 

69.91 

912-926 

1964 

59.1 

1076-1182 

Oct. I9R2 

79.69 

876-1075 

1964 

41.19 

930-1322 

1965 

28.31 

971-1211 

I960 

39.97 

572-1353 

1907 

39,46 

598-1890 

1967 

47.21 

1494-1682 

I960 

59.4 

1110-2277 

Nov. 6, 1965 

106,8 

671-976 

Jan. 11. 1968 

116.0 

82 J— 854 

April 0. 1975 

49.76 

428-1294 

1963 

66,82 

880-998 

1961 

98,8 

898-91 1 

July 23, 1972 

109.8 

5838-5945 

May 4. 1976 

95.83 

3505-3729 

1961 

87 

413-1510 

Oct. 1905 

89.7 

867-1199 

1966 

144.27 

1786-2092 

1965 

69.2 

1135-2419 

Aug. 10, 1965 

49.8 

806-1 108 

Feb. 6, 19 75 

15.0 

395-465 

Dec. 12, 1970 


I ust iu mem 


Approximate 

Accuracy 


O 

O 

RR 

L, RR, 

O 

L, RR, O 

O 

O 

L.O 


3-4“ 

3-4“ 

5 ent/s 
2 m, 5 cm/s 
3-4' 


measurements, speed is particularly impor- 
tant since the held changes in time as well as 
space. These earlier missions have had two 
unsatisfactory characteristics: They were rela- 
tively high (>4(M» km) and had elliptic.il or- 
bits. The lieopniciui.il Research Mission will 
tccnol built the gravity and ttiagnelk fields 
l rout a I (in kin altitude citcular mbit. This 
project will uiiifv the tneasuremenl ol lhc.se 
major genpoirniul fields |, v teiording tlieiu 
siiniiliancrnisly. We will discuss this planned 
preyed and its scientific tain male and present 
some siimilatious ol the antic ipuied data set. 

To ensure coiupletc global coverage, GRM 
will consist of two satellites in a 90“ ± 0. 1" po- 
lar orbit of I fin km altitude for l> months and 
Iw separated by up to (idt.i kin ( lTgui c 1 1. T he 
operation altitude of lfiu km was chosen n« 
reconcile the scientific requirements for reso- 
lution with (lie engineering designs for (he 
site of the fitcl tanks. These parameters arc 
firm mission requirements and these space- 
craft have been designed, for fuel and drag 
considerations, to fully meet these parame- 
ters. Gravity values will be derived form re- 


lict- satellite altimetry missions, GUM will re- 
cord gravity field data uvvt continental as 
well as oceanic areas. Having this . uni rale 
ami detailed daia set will allow us m souls 
many regional scientific ptohlcius o( the solid 
cm tit. 

Both gravity ,iml magnetic leh-ivnce bold 
models (such as in Figures 2 and 3| will be 
greatly impiovcd by the data lioin GRM. A 
more detailed gravity field model will allow 
nc1tlitioii.il relmctiiems to be marie lot tire de- 
termination of other satellite orbits (lor ex- 


ample. of aliimctei bearing satellites), Previ- 
ously completed altimetry missions fir.g . Sea- 


cording (lie range-rale between the two 
spacecrafts, while the lead vehicle wifi pr 


spacecrafts, while the lead vehicle wifi project 
a boom containing scalar and vector magne- 
tometers and the attiuidc-dcicrmining sun 
sensors ancf star cameras. 

The time of launch of dtis proposed new 
mission, if approved, will most likely be 
1989-1990. 


O 

L. RR. O 


L, R, RR, O 


3—4“ 

1-2 in, 5 ants 
2“ 

1-2 m, I m 
5 cm/s 1-2“ 

25 cm 
3-4' 


Scientific Objectives 


Because GRM will be launched into a 160 
km circular- polar orbit, it will measure both 
the gravity and magnetic fields of the earth 


sat ami GE05 3) could have their tarliil.il 
parameters redder ini tin I yielding ,i iinnh 
fliMix accurate estimation ■•( mm-miiLuc 
height. Tugcdici with the vastly unproved gc- 
oid, this redclemiinaiiiui will render the sea- 
snrface topography during those pi tv inns 
missions in unprecedented derail. 

Further improvements to the global geo- 
detic datum will also be achieved. Since all 
geophysical anomaly fields arc produced by 
removing the theoretical or reference field 
from the observed data, any significant im- 
provement wifi result in refined anomaly 
mapping, particularly in the area of crustal 
studies. 

Enhancement of the intermediate wave- 
length features of the gravity field models 
(100 km £ X s 1000 km) are important for 
our understanding of the mass variation in 
the upper mantle. These mass anomalies are 
probably related to the forces driving the lith- 
ospheric plates as well as indicating the ptiysi- 

Artlcle {coni, on p. 610) 


5 cnt/sec 

5 cm 

3-4" 

3-4' 

3-4' 

3-4' 

3-4' 

5 cm 
1 ni 
20 " 


wilh an accuracy and resolution not as ret ob- 
tainable from previous spacecraft. Unlike ear- 
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TABLE 2. Satellites That Have Measured the Near-Earth Geomagnetic Field 


Inclination, 

degrees 


Altitude 
Range, km 


Launch Dates 


Instrument 


Approximate 

Accuracy, 

nT 


T. Keating graduated 
from Georgia Tech 
(B.E.E., ] 956) and Catho- 


lic University (M.S.E.E. 
196-1). He has had nddi- 


luthik S 

3 

l6 3-38C 


440-600 

510-3750 

1100 


May-June 1958 
Sept.-Dee. I95D 
Sept. 1963-Jan. 1974 


270-403 
261-488 
1040-1089 
413-1510 
412-908 . 
397-1098 
270-408 
384-3145 


March 1964 
Oct.— Nov. 1964 ; . 
Dec. 1984— June 1965 
Ocl 1965-Sept. 1967 
July 1967-Jan. 1909 
June 1969-July 1971 
Jan.-March 1970 
Nov. 1969-June 1970 


750-832 

352-561- 


Sept.' 1972-present 
Oct, 1079-Jtme 1980 


8tQ 6t Langel [ \ 980J, ^ 


Fluxgate 

Proton 

Fluxgate 

( I axis) 

Proton 

Proiott 

Rubidium 

Rubidium 

. Rubidium 
Rubidium 
Cesium 
Fluxgate 
(2 axis) 
Fluxgate 
Fluxgate f 

. .Ceiiujn V ' 


Unknown 

22 

.22 

6 

6 

6 ’ . 

Unknown 
Unknown : 


lional graduate work in wrWTT i ■ ; . 

modern communications at ■t. e /jH 

George Washington Uni > 

verity (1 978 to 1981), lie ‘ 

is the study manager far ... 

the GRAI aud works in the _ 

Advanced Mission Analysis Office of GSFC : 


David E, Smith has 
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Unknown 

6 V .- ' 
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Article (u>nt. from p. 6u'J) 

cal characteristics of material in ilic asl hemi- 
sphere. Shnricr wave length feature's fA < Kill 
km) arc* indicative or the relative ricioiiiy, na- 
ture, ami physical stale uf the lit In isj iIlcvl* and 
n list. Mtmk nil,/ Marsh [l!l7ti| anil Lnmheck 
[197fi| have tt.rrelalc.il patterns ill the global 
free-air gravity anomaly field with grolngiial 
features, cnnvettion. mid density iuliiuiKjeen- 
eiiies. 

Magnet ic field data ohiained from gum 
will enable cninparahle insight!, into our un- 
derstanding of the solid earth- Until the vec- 
tor and tcaf.ir magnetic field measurements 
will lie used iu further t dine the geomagnet- 
ic reference field models, which ate being 
continually improved (Figure 3). When die 
dense and precise (iKM values arc used alone 
or combined with the earlier reference field 
[Langel el nl,, I !IKU1 we will sense the tiine- 
rarying magnetic field as never before. The 
time terms detived from this comparison ran 
lie applied In I lie commonly used 1 uteri ta- 
liimnl (Geomagnetic Reference Field [I'nidit, 
I9HI| lor the practical applications of mag- 
netic survey reductions and lompilatiou i,r 
aretilly contiguous magnetic charts. In main- 
taining glnlial reference field models ii is nec- 
essary to record the magnetic field periodica]- 
h in on let to detect the unsteady temporal 
field variations. 

13eyoml the media nits of refining the ref- 
erence fields fur chart ml tic i ion ami naviga- 
tional purposes, a great deal can Ik- learned 
ahmn the can h’s interior limn tliese studies. 
The energy ilisu iluiiion in the lower luirmnii- 
ics iu tile magnetic field are iiii[n)t i;itn pa- 
rameter.*. in .studies of the earth's cote UUntim 
eltiL, 19791. 

SIkii ter wavelength Icalutcs (X s jut) km) 
of (he magnetic field, I lie sti-t ailed aiiiuualy 
held, have been interpreted to Ik- die result 
of: (I) iuiracriisLal contrasts in magncti/aiion 
[Henan and Mnish. I ‘IKg; Mayhem ft nl.. |«I82|; 
(2) variations in die thickness of the crustal 
magnetised layer liy Curie isoiherm deptli 
lA/riy/jm', |{W2| or crustal thickness [Srhmtzln 
ami AlUul/y. I'.w.tf; and (3) surface geological/ 
tectiinu features [/■'ivy, I9H2|. 


With the greater increase in resolulioii or 
llic magnetic anomaly field from the GRM it 
may he possible in derive a gcologioil/tccionic 
rramework for economic evaluation as well as 
solve significant plate-tectonic problems. 

The gravity and magnetic field data sets 
ohiained by GUM will be complementary and 
supplementary. Uoih will furnish iiilorinnliun 
about i lie lithosphere, its hulk comp. isil ion, 
physical properties, and state. UuL gravity 
data will he primarily sensitive to mantle in- 
liomogeiicilies and processes while magnetic 
measurements will mainly reflect (lie nature 
or the core. These geophysical potential field 
results will truly enable us to study the entile 
earth. These data sets will be useful to die 
studies of the smaller scale (\ ** I Oil km) 
glulial-crustal features (such as fuldbclis, rifts, 
structural liasins, and oceanic fracture zones 
and seamounts.) 

Mission Profile 

Two satellites (Figure I ) designated A I and 
A2 will be launched liy the shuttle into a po- 
lar (90° ± 0.1°) orbit. The shuttle will launch 
the satellites at 275 kin altitude, and they will 
self-dclxiust to a lower upd ating altitude uf 
IfiQ km to begin a 6-monlli scientific mission. 
The spacecraft will urbii the earth with a pe- 
riod uf about 88.5 iniiuiies, providing ap- 
proximately Ifi.S orbits |>cr day. I'rccisimi 
tracking of both spacecraft will lie deter- 
mined by the Defense Mapping Agency satel- 
lite tracking network. 

Magnetometers, star cameras, and sun sen- 
sois will lie located on mi aluminum boom 
projected about -I m from the A I spacecraft 
(Figure I). This lead satellite will weigh about 
28(10 kg, which is 200 kg greater than A2. 

Gravity values will lie derived hy measuring 
the Doppler or range rate between ihe two 
satellites. The Satellitc-tu-Satcllitc Doppler 
Tracking System, which consists of ultrasiable 
oscillators, muliiplcrs, and horn antennas (the 
latter being mounted above and below each 
spacecraft (Figure I)) will he able to detect 
small changes iu the distance liy measuring 
the Doppler frequency shift of the continu- 
ous wave of the 5)1 and -12 GHz signals. 


These coiitiniKius wave signals are transmit- 
ted between the A I and the A2 .spacecraft. 
The Doppler-shifted signals will Ik- compared 
to on-board reference frequencies, ami con- 
sequently the variation in the range between 
(he spacecraft will he determined. The range 
variation is continually liine-sauipled. The 
time-sampled range variation provides a mea- 
sure of the relative velocity between tile 
spacecraft to a sensitivity of 1 0 J ‘ in s' 1 . 

Separating gravity Held perm dial inns on 
(he satellite orbits from external influences 
(such as atmospheric drag, .solar radiation 
pressure, ami solar and lunar gravity) is ac- 
complished by the Disturbance Compensation 
System [/fay, 1983]. This .system consists til a 
14 cm diameter ball (called the "proof mass") 
within a Hi cm diameter spherical cavity, The 
spherical cavity is also an electrical capacitor. 
The position of die proof mass iu the cavity is 
determined hy the capacity relative in cacli 
axis. When the proof mass is oil' center, the 
resultant imbalance un the capacity is re- 
solved into vector thrust commands to the ap- 
propriate Lli rasters or the propulsion system. 
The resultant movement of t lie spacecraft re- 
centers the proof mass within the cavity. 

Since the spacecraft shields the proof mass 
from all perturbing surface forces, the mass 
responds only to variations in die gravity 
field. The two spacecraft positioned by the 
pronr mass's response to gravity are them- 
selves the instruments for detecting the gravi- 
ty field. Interaction between the spacecraft 
and the cat ill’s electromagnetic field could 
result iu small, torque-like forces. These rela- 
tively weak electromagnetic field forces are 
countered by the react ion- wheel torque, thus 
eliminating any secular effects. 

Distance lienvcen the spacecraft may be 
varied up to (i00 km in order to more accu- 
rately measure specific harmonics of the 
gravity-field spectrum. 

According to the mission plan, the maxi- 
mum distance between profile crossings of 
Ihe equator will be about 7 km. The design 
goals for the earth's gravity field analysis are 
a 1 milliGal accuracy in field measurement 
with a 5 cm geoid height resolution; both will 
be resolved to less iliuu a degree (I0U km). 


same spatial resolution with scalar » 


Data Simulation 

In an vtlort to assess die improvements to 
he realized m the gravity and ma glle uS 
Iron, the C.Rh .simulation, vvereronducij 
for m lively oi both fields using ihemiS 

aliimde and iuclLion. S 

■studies provide an estimate of the geo!G fi y 
and geophysical mterp.etations which canfe 
derived ln.ni the GRM's data [sec 

aLnm-. jekenaudii» N , 

) MiHHilu, 1980; (UJnmbii, 1981 j. “ 

Magnetic anomaly field simulation* were 
aided by the availability of a digitized venion 
" the new (.omposue Magnetic Anomaly 
Mapol the United States [Zietietnl, 19821 
olMiimwl hom the Phoenix Corporation by 
(iiiddard Spate Flight Center under a prom- 
eiary contract. Schneider et nl. [1983] deter- 
mined that l here was a lung wavelength com- 
ponent 51 Kit) ktn) in this U.S. magnetic 

anomaly map. riieielnre Iwfure cxirapdat- 
ing these data for higher altitudes niunaid- 
continuing'' the data), a lung-wavelength 
trend sm lace was removed by applying a 
general, two-dimensional polynomial surfate 
(with ninth-order terms in longitude ami 
foinili-ui dcr terms iu latitude with cross 
terms: this is equivalent to 45 degrees of free- 
dom). Theoretically, we should beabletoap- 
ply (lie loiig-wavelengih (low pan) filter io 
the data set either before or after the upward 
continuation. In practice, however, if this fl- 
ip*' were applied to l he data after conlinua- 
tion, the long- wavelength uinipoueuts would 
completely dominate the field and the dinner 
wavelength fea lures would be harder !u de- 
lect. '1 lie uiagneiic anomaly data puints were 
select ed at O.L* intervals and upward-fcuum- 
ucrl to Hit) km altitude by a mathematical d- 
gnriilun ol Rhtillticluimn [1977], mixlifiedL) 
J. I’liillips of tlte U.S. Geological Survey. At 
this altitude the field points were pinned aU 
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F'g. 6. Magnetic anomaly ina^onhe United States computed at 320 km altitude |frout 
Mayhew and CaUiher, 1982). Contour inters-al is 5 nT. 















S. Magnetic hnohiMy field id^ Qy 


iiotnhly field idiiia ^ver the United Statbs (Figt*fe 4) widl’ n^r 
ecKinu: features gp p^fini posed (based on r Kmg fl977D«' ( ;■ 


0 4 e erid interval and contoured (Figure I). 
LSwcrc taken ihtongh tins data and out 
knresenteri iu Figure S. 

When we compare the upw:„«l-tonmm«-d 
. u,rmirc4) with a recent LLs. Magsat 
Sap at 32 » km altitude (Figu.r l») 

1 note (lie greater resolution ol the 
ETerorbHing satellite. Thenretka I- modeling 
Li«, however, iiulkaic that an even great- 
^»lutioii of the magnetic anomaly held 
Lid be apparent, nilleremcs in resolving 
SbetwSn the idealized models and the 
Jnwtd-comiiiuctl U.S. magnet k anomaly 
Md may he a result of a less titan cpmuiiin 
RfSd being removed from the latter. Fin titer 
jfforuarc under way t«» define a more ap- 
propriate regional field lor the tligiti/c-d data 
(L for the United Slates. 

For gravity-field simulations, a Irec-air 
anoiJvmap was romputed at 1C.U kin abi- 
de from the U.S. Geological Smvey data 
1, Figure 7) \U.S. Gening, a ,1 Snm x, ll«S| 
the same upward-continuation algu- 
nihm used with the magnetic held simiila- 
ijon. More efficient cumputi-r usage required 
that the original 4 km placing Ik; tween data 
points be increased to 20 km- Since we were 
computing die field at an altitude ol 8 times 
tins Jala interval, this was not considered to 
k a Kriotis problem. These gravity values 
knt plotted at the GRM nominal altitude 
(169 km) and at the nominal Magsat height 
1)20 km). This comparison was used to sug- 
gHtllie increasing anomaly resolution to lie 
expected from die lower-orbiting GUN I . 

In an effort to assess the geological signifi- 
cance of the potential held data amici [Kited 
from this proposed mission, a simplified tec- 
tonic map was superimposed oil the magnetic 
Hit simulated at ISO km altitude (Figure 8). 
Since the magnetic measure men is were in a 
[educed to the pole, a strict spatial toi-rela- 
ikm cannot be made. 

Conclusions 

The proposed (GRM would accomplish die 
ink of the satellites listed in Tables 1 and 2. 
Grasity and magnetic held modeling togetliei 
hiihmiwal anomaly i u udies would be die two 
major geophy sical disciplines m In-nelil Imm 
this mission. GRM data would also be tele- 
rail lu more specialized topics such .is eaiili- 
c»ic modeling; geoid (Kean sen hire sepal , 1 - 
lion; and oceiui unrein in vest igai ions. 
Engineering studies ami data simulation'' 
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. ? J' Lamcrulii, KuIk-i t A. i'liiiuicy; Munug- 
p’,, lLor| ( ’ rt; ng Foric; Fklltorinl Asslstanti 
wen U. I^flcity; News Wrllcn Bni bani T. 
^’j na n;Nows AbbIsIqiui Tony Ueit liliiiitti; 
™wtlonSu[Fi.|aiiie8 M. I Idddeihwaiie. Ito- 
Palr ‘ c 'n Ucliiello, Usa Litlueiiueii,, 

L Nho I - McMimlgal, 

OSrtnofthe Union 

rwf* Van A *^ cn * Frcsideni; Charles 1.. 

Cmli c dcn, ' KlK,; I - cslic H- Meredith . 
fn?A S ^ lar .| r; Carl KiMli,, R° r ' Foreign Scc- 
'Vildo p's ?P l ' , ' aus , Jr-. Executive Direcinr; 
t- -Smiih, Executive Director Fine rims. 

^r alvenising iaformaiion, coiitiirt Robin E. 
j?, ,j^ venisin g own l ina lor, toll Tree ai MW- 
M or, hi llic D.C urea. MMMKt. 

^ die Amcricun Geophysical 
ied h. i ? er “* *" 'hi* “we may be plioincop- 
, n ldua ! s ° et1lUu for research or clau- 
ihon n.*' rcrmifsion is also grained to use 
oon m - ancl r, 8 urw an d tables for publica- 
wjn rnr lmi,fic fi° 0 ^s and journals. For permis- 

oj other use3 ' “ ntt,cl lhc AGU Pub!i ' 

publication do not nec- 
Getmiiv , official positions or ihe American 
ynyucal Union unless expressly stated. 

S "*"oiotion ... ..... , 


nuj l JlET 11 * 10 nicm bers is included In an- 
Hi | mi ona | per year). Information on in- 

SttQnj , suljscf tptlDns is available on request. 
J i»dai«S S - ,Xlsla 8e paid at Washington, D. C., 
hou i^ llQnal mailing offices. Eos. Transat- 
»til Geophysical Uniok (1SSN 0 096- 

'/tspublislicd weekly by 

< o?n« can Ccopliyiicjil Union 1 
2M0 Florida Avenue. N.W. 

Washington, D. C. 200W. 


^Pwem-’T „ alion of the 'launching ' of a : 
dfitc (v!" 1 Research Mission (GRM) sat- 

*P ace buttle. The GRM - 
al AermSf.S!? n l? ro P osed by/tlitf Nailon- 
(Nasai and Space Administration . 
dtcadf ,v r aunc fi'hg by the end of thei ■ • 
,his lAsue > (Photo 

d^rdslL pf ,r ? ck T - Taylor. NASA God- 
2077 1 .) Fh 8 l,t Center, Greenbelt. MD , 


have i fvc-aled that the mission goals (gravity 
llt'kl l«i 2 millif >ah, geoid m 10 cm. ancl mag- 
iictii field auunuly map in 1 nT with a 20 
ari-scvuiid direct mu reference— nil with JOt) 
km rcsuliiiiiiii) ;n c.- realistic and should be 
ai liic val ilc. 
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Marine Sulfur 
Sources 

The world's olc;iiis have been known lor 
several t ears to Iw a signifitaiU source of sul- 
fur in the .uuiiAphcre. ('urreiii miniates 
place Millin' Irom marine Semites .11 .ibrnii 
fur; of ihe ,n un (Spheric, sulfur .uiriluiublc to 
human si nines. However, recent wmk pub- 
lisbeil ill f .ru/diysl, III Rt •\ntnh l.elteis (GR 1 .) ili- 
dkales dul estimates need in lie refined i>> 

.id < mm fin seasonal vsiriatiutis in die pindiK- 
tion ol iii.ii itie snlfiir .ntil |H«»r uiidersi.ind- 
ing ol air-sea inien hange pnxesses. 

Dimeilitl Millide (DMSj lepieseiiis moie 
di . hi 9.V.',' ol die vnlaiile Milfiii Kun|ximuls 
tumid ill the ocean. Joel l). (Tine and riuui- 
lliy S. Hates, in the OLlobei issue of (GKU 
show that production of DMS in the central 
cqtiui"i ini I’.uiln is stmuglv c*"i elated with 
clilompliyll “a." a measure uf phyiopl.iiikmu 
.dm in Lime, which is in linn associaied with 
ei|iiai>irial lipwelliug. Hie ouaeni rations ol 
DMS Cline and Bales (mini! Irani ti°N t» ti°S 
and from MOTV Hi 170°E (almiit 2*f t»r tlie 
world's ocean surfiice area) would yield about 
VA: of the entire annual llux of sulfur Troiii 
the (KCiiu to the atmosphere. 

T he Imdiiigs ol Gliuc and Bates iu the 
eqimiorial Pacific accord with those ol M. O. 
Audreae and 1 1. Raenulonrk (Srirnce, August 
19, 1983), who sampled DMS there and else- 
where in the Pacific and Atlantic oceans. 
However, since DMS iu the ocean* is cnrrclai- 
ed with biological production and pus*jbly 
plioinplaiikiou sjKcialiai). its coiuribuiion tu 
atmospheric sulfur will likely vary widi 
chatiges in the seasons and geographical ar- 
eas. 

“Only a .small fraciinu of the world ocean* 
luivc been invcsligaied and little progress has 
been made on lhc seasonal variations al high 
IniitiKles." say Cline and Bales, In addition, 
•'Oceanic fluxes . . . ate currently based on a 
large number of assumptions, cliier among 
them . . . llic validity of the stagnant film 
boundary layer model as it applies to a reac- 
tive species such as DMS." 

The work of Cline and Bates was support- 
ed by the federal government's interagency 
National Acid Precipitation Assessment Pro- 
gram, part of whose program is measuring 
the relative contributions of nniural and an- 
thropogenic sources of atmospheric sulfur. 

This summon of a paper in the cunenl Gm- 
physiral Research Letters was contributed by 
Joel D. Cline. 

Venusian Lightning 

Laboratory simulations by William J.Zor- . 
ucki and caworkefs (Geophysical 
lees, October 1983) indicate (haL the inafa y 
of satellite instruments to detect optical pulses 
of Venusian lightning is due to the waknoi^ 
of the signal rather than its spectral charac 

^Evidence of IlglUliing sclivily in.tKe V^nu- 

(PVO) aild Venera 9, 1 1 and 12 spaceep.^ 

; However, a search by Hprudtrand cpworkere 
! KpdcaPpulses raijatdd by ! 

■ nlng wai iinsnccessful. Thcsearch 


itv of delecting and niapiiiiig lightning activi- 
ty using nuiny solid-stale sc mu is because 
these sensors are nmst sensitive in the ted 
rather than in the blue spectral region. 

To test l lie hy pi 'thesis of spectral limiui- 
liun. the ligl lining lacililv al die NASA L.mg- 
lev Research Center was used to prudiue an 
electrical distluugc across a 5-nni g.t|> in a 
s|>crial gas inixiiire to simulate lightning in 
the Venusian .uinnspheie. llmh aluiniuiun 
and tantalum elect lodes weie used to assess 
die coiiliihuiioii ol electrode i ■idiui'nin. 

A nmipiii israi oi the ail spclium limn the 
c.ipaiiior ilischiiige with that nfil.niied lw i fi - 
villi- and l.. h. S.il.m.ne Im leiiesiiiiil liglii- 
ning si )<■ wed iliai all die pi • hi lit lent lines in 
die ici rest rial spec iriuit ill e also loiiud in die 
s|x.'ciiiim Ituiii die c apat in ii discharge. He- 
cause llic same lines appeal with approxi- 
mately the same relative intensity ill belli 
spectra, the capacitor discharge produces a 
iisi-iul sitiiuLiliiiii ul lencsiiial ligliiliiug ues- 
eillielcvi, such a simulation must be ugatded 
.is purely ex plur.uoiy. 

A tuinparison of die spcilia eliutiued tioin 
the simulation with those obtained liy Oreille 
and Sahuutve for terrestrial lightning showed 
that (1) nitrogen lines are tlundiiiint in the 
terrestrial specimin, but are not (omul in the 
siiniilaled Venusian 9peciiuni; (2) carbon 
lines are pinmiiiciiL in the siinulaied Venu- 
sian spectrum, but do not appear in the ter- 
restrial spectrum; (3) oxygen lines and the 
hydrogcn-Hn line are present in both spec- 

tra. - 

A comparison of simulated and pretiicieu 
spectra shows dim most of die lines predicted 
are present in the experimental spectrum. A 
comparison of the predicted radiant fluxes 
front line radiation iu the blue region (i.e.. 
350-600 nni) and the red region (G00-900 
nia) shows that the Hux in the red region is 
approximately 5 limes larger than that in the 

blue region. . , , • ■ 

It is fortunate that Venusian Ighinmg is ex- 
pected to radiate strongly in the region or 
600 to 900 nm because the in situ measure- 
ments by V. I. Moroz et a!, of atmospheric 
transmission, and the radiative transfer calcu- 
lations by M. A. Williams et al.. show dint 
vary little radifltion at wavelengths shorter 
Lhan 500 nm will penetrate the Venusian 
amosphere and clouds. In particular, light- 
ning observed through the Venusian atmo- 
sphere will have a reddish hue. Consequently, 
the reason the star sensor did not detect the 
Venusian lightning was not its spectral char- 
acteristics: niilicr. it seems lively Hint the low 
flashing rote or the low intensity produced a 
signal level that was loo low to be detected. 

This summr, of a paper in the ^entGcn- 
physical Research Letters contributed 
William J. Borticki, 


Planetary 

Ins truments 

November 30 Is Ihe deadline Tor submitting 
1 uroposals fo'rihe National Aeronaut^ and 
f: SpacBA(lministraiiot»'s(NASA) planetary in- ^ 
sirument definition and dcvelopineiit pro- 
gram' (PiDDP). 1 Proposals arriving nftec the ■ 
deadline will be reviewed next year. Formerly 
called the planetary insuunjent defim^ - > 
program, PIDDP aldw “tp define and develop 
:: Eewjnstniniente and instrument components 
; 0 r imprtJVtti versions' Of* erfidngmsirurncnw 

?so that they Diay 1 lh . ^ P ° hae .^ 0 

•^future anqbuhcfliuents ofnightqppprtunities 
! J 'qs pkididsite 'expepnems dial .wpdld nol 


ncwl fit rt Iter devt'liipiuuiu ii sclc* led." 

NASA ciniiiii'aKL'v new pn ipuvifi iliai locus 
mi *U|)pori lor similes aligned willi I'ntiii i-_ 
inissiim plans of lhc Snlai System F.x plraatii m 
Division (b'm. May 2-1. 1983. p 38l». .nut Feh 
ruarv 15. 1983, y 65). Aiming the uiissimis 
moimuciuled bv die Snlai Sy.slem Kxplur.i- 
l inn ( i'linii ill ice iSSLGj .lie ihe Venus Kad.u 
Mapper, die M.ns t '.c isi.ienie f ( iliniiUolugv 
til I liter, the faniiel Remle/vmis/AMeioii! lh- 
bv. and lil.ui 1’n ihe 'Radar Mappei. Sub,e- 
quoil missions ictoninwnili'd imlude ihe 
Mins Ac nun nuv Dibitei. lhc Venus Aunu- 

splicm I’mlic. the Mais Siirlaie 

lhc L.uiiai tieoM.iciiLC Dihilei. 

fhiisc smdiesih.it are iiiiiliiiii.iii“ii> ol 
work air end v reviewed, atiepied. and luiidvd 
will umi iiiue to lcieiee suppm! in liv.il vc.n 
1984 at levels picvicmriv liegoiialed. unless 
die iuvcsligaioi rm[iiests .1 « Imnge in stupe cm 
an increase iu the funding level. 1 rnuevrr. in- 

vesUg.iiuis ul .ill miitimiiiig similes .hi'iild 

iii ite dial Its* al 1981 will be die la-i 'em 
approval fin these ongoing cl !« iris, i tmipleic- 
Iv new proposals will fie required fin slipped i 
ill fiscal 1985 and bey mid. 

Fui additional iiifiniiiation. contail Fled 
Vcscelus, Code LI-4 (IMDDP). NASA. Wa*li- 
ington. DG 21)546. 


Geophysicists 

Rear Admiral John D. Bossier, h member ol 
the National Oceanic and AtmospEieiic Ad- 
ministration (NOA A) Corps and secretary of 
the AGU Geodesy section, is the new director 
or the National Oceanic and Atmospheric 
Administration's dialling and geodetic serv- 
ices. Bossier was director of NCAA's National 
Geodetic Survey. 

Frnnfr Stehli, dean of geosciences at the 
University of Oklahoma, lias been appointed 
chairman of the Continental Scientific Drill- 
ing Committee of the Board an Earth Sci- 
ences, National Research Council. 


Recent Ph.D.’s 

Eat periodically liau int'orniulion on recently ac- 
tepicd dociorol illuc nations in the diKiplinc* of 
geophysics,' Faculty members arc invited to sulinih 
llic fdbwing information, on insiitutiun Icticrlic.id. 
above the signature of lhc faculty tid visor or tlc|)ari- 
inciu duinrian: ihr.dissertallnn title, autlior'* name, 
name of tjie degree-graining dcpnitmcni anil insii- 
niiitih. and munth awl year degree was awarded. If 
possible include llic current address and telephone 
number uf tfae degree recipient (this iiiiiirnuiion 
will not be published). . 

The Border Ranges Mafic and Ulttamajit Com - _ 
pl r x: Plutonic Care of mi Jntraoceank Volta nk 

Island Arc, Laurel t. Burns, tlept. Of C*eq- 
physics, School or Earth Sciences, Stanford 
Univ, .'.September 1983- 

Crustal Shear Velocity Modrlling iii Nevada: A ' 
Study of Broadbmui Multi-Mode Surfate ' 

1 Waves, Kiii Yip Chun. Dcpi. of Geology 
andGcopliysire, Univ.orCalirorjiia, Berke- 
ley, December'1983. 

Hdafm, Nean r Water, am I Carbon in Volcanic 
Rafhs and Oases, Robert Jfosepli Poredn, •_ ’ 
Graduate Dept, of Scripps Institution of 
■ Oceanography. Univ. of California, San •- 
Diego, Deccipber 1983.. /•.• 
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RATES PER LINE 


Positions Wan ltd; fit si insertion $ 1 . 75 . jiliiilimi- 
hJ insertions $ 1 . r »( I. 

Position? Available, Services, Supplies, Courses, 
and Announcements; (ini insertion $H. 5 M, .\tl- 
ditioiml insertions $2. 7 ft. 

Student Opportunities: lir.M imcrtimi free, addi- 
tional msmiciti* Sl-fri). 


There arc no discounts or mirmiisviorrc on 
classified ads. Aliy type style llial is nni | luLli sli- 
er j choke is charged Tor dl general advertising 
rates, t'oj is published weekly un 1 new lay. Ails 
inusi be received in writing un Monday, I week 
prior to the dale nr publirniinn. 

Replies lo ads with box numbers slinulil lie 

addressed to Box Aincruaii Gouphyshal 

Union, 20(10 Florida Avenue, N.W.. Wash ins- 
ton, D. C. 20000 . 

For Fur liter informal ion. call toil Irec 800 - 
424-2488 nr, in the Washington. I). ()., area. 
- 102 - 0903 . 


POSITIONS WANTED 


Physical Chemistry. I'll. D. specialized in Isulopic 
Ucm hem imi Basic Research wiukl consider chal- 


lenging import unity. P.O. Box 018 American Geo- 
physical union, 2 UllU Florida Avenue, N.W., WjsIi- 
rntnoii, lie 21)000. 


Gcochcmbd/gealoglat. Ph.l).,(i years ul experi- 
ence in i race elcmem gcuchemisiry, volcanology, hy- 
drin hernia I processes, water-ruck inleraciiun, with 
TtekH.il* lfihnir|iifs mi land or at sea. Alsu leaching 
experience at university level Seeks Ht'scarclt/ 
Teailiing/lnchistriiil |u nitlcni In the Washington. 


I LG. area. Resume cm letiueil. AnwiUan Geophysi- 
cal Union, 21 WW Flmida Avenue, N.W., IIiik 010 , 


Washington. DC. 2 llU»ll. 


POSITIONS AVAILABLE 


Ccochcmial/Alfrcd University. Invites applica- 
tion* Fur a triune track line it inn in geology nnn- 
meni iug Auumi 1981 . We seek taiuliilmes sviili a 
Ph D., who have a cmiunii incut in luiriergradutc 
cdm.Jtiuii, are able In teach a variety uf munes in 


North Carolina Slate University/ Marine Chemist. 

The Department of Marine, Earth, and Atmo- 
spheric Sciences invites applications Tor a 9 month, 
(enure truck position at the .usisuuu or aswriaic 


professor level. The lamlidaic must have a l’h-D. 
and will be expected iu intcraci wiih various re- 
st arch programs within the dcptrimcni such as: ra- 
diochemisiry, stable isulopc and trace metal geo- 
chemistry. scdimentologv, ocean circubiion. air-sea 
interaction, and hinlogicnl oceanography. Responsi- 
bilities include conduuiiig a viable research pro- 
gram as well as teaching and advising graduate- stu- 
dents- Applicants should forward a resume and the 
names of at least three rcferc-nces to: Dr. David j. 
DeM aster, Chairman, Search Comm it tee. P.O. Box 
5 QG 8 , North Carolina Slate Univcrsilv. Raleigh, NC 
27650 . Application material should be sent by No- 
vember 30 . 1983 . 

North Carolina State University is an equal up- 
poniinity/alTirmalive jiiiun employer. 



Announce 
it in Eos 


♦ Positions Available 


♦ Special Meetings 


♦ Services 


♦ Student Opportunities 

♦ Supplies 


Read every week by 16,000 AGU 
mem her* worldwide, Eos meets 
your advertising needs. 


For advertising rates anti copy 
deadlines, please call: Robin E. 
Little, 800 424-2488. • , j 


Univcrsilv of Nevada/! sotope Laboratory Assistant. 
Position opening in the Stable Ismopc/Radinrar- 


rosman uuciiiiik m unr amum. ■ 

lun Arc riuiinii Lilyiraiorv of ihc Water Resources 
Genicr Fur an assistant wluwe duties will include 
sample preparation: opera I ion and iiujiiietunre ol 
a tiiiiss jpectromcicT anil a liquid scinilhiBn 
rounicr; and general hiboralnry operations Re- 
quires B.S. in Geology or Chemistry and exiiericnre 
in laboratory pmccifurcs listed a I Hive; class blowing 
skill is highly desirable. Position lor a led in Las ke- 
rns, Nevada. Salary commensurate with ijualifica- 
tiittis. Send resume and letter of application, post- 
marked by Oa 31 , 1983 , to: Personnel Dept., Des- 
ert Research insiitulc, University of Nevada bystem. 
I'.O. Box 80220 . Reno. Nevada 89506 . 


i-.u. nux Kin, 

An Affirmative Aclioit/Eqnal Opporluimy tm- 
plnycr. 


University of Wisconsin -Par kalde^Tenu re- track 
Position. The Geology Program at the University 
of Wiicunsiii-Parksidc invites applications for. a ten- 
urc-irjek position at the assistant-professor level to 
begin in August HIM. The successful applicant will 
be expected to leach undergraduate courses in one 
or more of the following areas: hydrogeology, low 
temperature geochemist ry. environmental geology; 
carryout a productive research program in his/her 
specialty; and slrnre the teaching load in inlradiic- 
lory gculuey courses. The Ph.D> or equivalent is re- 
quired. Submit a resume, tramcripis. 3 Idlers of 
reference, and a sintcincni of research and teaching 
interests by January 31,1 IMt-l to: 

Professor Gerald A. Fowler 
Geology Program 
Univcrsilv of Wisconsin- Pat k»Mc 
Box No. 2000 
Kenosha, Wisconsin 331-11 


We will interview at the G.S.A. meeting in India- 
napolis. 

The University of Wisconsin- Parkside is an aflir- 
maiivc acliuii/«[ual-uiiportiinity employci . 


Atmospheric Dynamics ond Planetary Physics/The 
Johns Hopkins University. The Department of 
Tairih muf Planetary Sciences intends lo make a icn- 


urc-unek faculty appointment in each uf these ar- 
eas, one in July 1984 and the other in July 1985 . 


The Atmospheric Dynamics pun will be ut the As- 
sistant Professor level: applicants should have a 
demonstrated capacity for innovative research with, 
preferably- . post-dot toral experience. The appoint- 
ment in Planetary Physics will he made at a level 
commensurate with the attainments of the success- 
ful candidate; fur appointment as full professor, a 
high iiucrnatioiial reputation lor research accom- 
plishments is expected. Women and miiimiiy candi- 
dates at e especially encouraged to apply- 

It is expected that the appoint cos will develop 
programs in teaching and research that will n imple- 
ment the activities of the pic-scut group in geo- 
physical lliiid dynamics and geophysics, whose re- 
search interests include turbulence', waves, ail -sea 
interactions, stratified (low dynamics, convection. 
iiicsoscjIc Iiicieurologv, dyiiamiu of the earth's inte- 
rior, and vokaiHiIngy, Tlie appointee in planetary 
|>iiy sics will be encouraged to internet strongly with 
wemisis at the -Space Telescope Science Institute, 
which is on cjinjius. The Univcrsilv is a meinlier of 
the Uuivei suv Corporation fur Aliitospheric Rc- 
semcli. 

Applie.it i. .in should include .1 ciiiiiculuiii vitae, 
copies of <*ue or two menl finMjcai jiti ■« and 1 lie- 
names ul at least dtrec ick-ncs. Tliey should be 
sent by January 15 . 1984 lo Professor O.M. Phillips, 
Chairman, Search Committee, Department of Earth 
and Planetary Sciences. The Johns Hupkins Univer- 
sity. Baltimore. Maryland SlSlH. 

The Johns Hopkins University is an Equal Op- 
portunity Employer. 


geology which might include gCiahcmiMry, mineral- 
ogy and petrology. uinl have a strong ink- re cl in 
wot Mi in tinsels iv tilt students. All reel l 1 nicer city has 
an tiirnll in em nl .uipiuxiiiLiulv 2100 students ' j ihI 
is located in a iiinil selling in western New York 
stale There are apprnxiiiutch 25 geology nujurs 
and the ilepariuient c<nui|k- tales in a strong envi- 
iriiiiiieiiul studies juiigr.iiii. Km el lent .inalyliial and 
rcscMnli l.tiilities ate- .itail.ihfe on i ampiis in mil- 
join lion with die New Vmk Slate College "I C'erai ti- 
ns nltitli is .in riiiegitil unit ol All re** I University 
anil . 1 V.tx 1 1 / 7 MI cuinpciiei is .nailable. Interviews 
will lie cntiduiierl at tin* G.S.A. ineeiing in India- 
iiapnlw and at Allred Uiiht-ntiiy. tineiesicd < .tncii- 
datej slim ild semi a it-siiuie anil three it- tiers ■•] 
reconimmeiulJiiuri to l>r. MAY. UVblr. Gli,iiiinan. 
Division ol Phisical Si iemes. Allied Uriivcniiy. lit is 
832 . Allied N Y. I-IH 02 . Tclepbone (til) 7 ) 871 - 22 U 8 . 

Alfred L'niieisilv is ,m csiual iinplnvinciil. allir- 
ni.it ive at linn emplnier and cm out ages appli'iilions 
Imin wnnien .mtf otliei iriijuniiit-s. 


NASA NSSDC/ACQU 1 S 1 T 10 N SCIENTISTS 


Sigma Data Services Corp. a M/A-CUM ('/inipany. 
as contractor ape rating die National Space Science 
Data Center (NSSDC) at NASA/GSKC!, has immedi- 
ate openings Tor scientists in the following disci- 
plines: 


— Asironomy/Solar A si ronomy/A si rophysics (es- 
pecially X-ray) 

—Remote scnsing/Mcicoralngy/Aiinosphcrk Sci- 
ences 

—Lunar/ Plan ctary Geology /Planetology 
— Magnetos plic ric Physics 


M.S. required, PhD preferred. Candidates should 
have experience in analysis of daia from spacecraft 
experiments iu their subject area. Working knowl- 
edge of FORTRAN is required. Incumbents will 


serve as acquisition agents for data archived 01 
NSSDC, interface with investigators, and engage i 
data synthesis elfons, and the generation ordain 


catalogs. Kcscarcli opportunities available. Send re- 
sumes 10 Dr. H. K. Hills, Sigma Daw Services Corn., 
NASA/GSKC Code 601 , Grcenbcll, Md. 20771 or 
call ( 301 ) 344-8105 


Deputy Department HeadTexas A&M University. 

Hie Department of Orcanngrapliy in (lie College 
of Geosciences at Texas A&M university is seeking 
a deputy depart mem head to assist in the academic 
and administralivc Functions in the Department. 
Duties will involve 75 percent administration and 25 
percent research or leaching on a 12-niontli ap- 
pointment basis- This is 11 tenure track position and 
w jll lie rilled at an academic level cnmiiionstiraic 
with the cxnericnco of the applicant. Applicant 
must have dcmunsiralcd administrative ability, an 
established record In research and an inlet esi in 
teaching at both anricigi aduatc atul graduate levels 
of (Xeancigratiliy. Closing dale for Applications is l 
November l‘Jn 3 . Effective date of ibis appointment 


November I Una, rillcctivc date ol tills appointment 
will be* 1 Jumiaiy 1984 . 

TAMU is .in equal employ mcni/allirmativc action 
employer. 


University of Alsilca/Explorallon Geophysicist— 
Seismic Slraiigrnphcr. Applications arc Invited 
for a ten urc-i rack te.idilng /research position in the 
(.cology/C.cuphysits Program of the College of Kn- 
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The Scientist 

and Engineer in Court fi983j 


by Michael Bradley 


■111 pages • $14 • 30% member discount 


American Geophysical Union 
2000 Florida Avo., NW 


Call 800-424-2488 
202-402-0903 


2000 Florida Avo., NW 
Washington, DC 20000 


BQSEW accuptod 


Orders Under $50 
must be prepaid 


Naltpnnl Center for Acmoiphcrlc Rcscarcli/Visltor 

Aimllrianfi Ai ili.x L 4 i..k mi 


Applicant, Ai the High Alriiiulc Obncrvaiorv, 

\ tutor A|ipomtnienis are availnble lor new muf es- 
tablished rh-p.'i for up In one year peritwh ut v -my 
put research in solar physics, sol.ir-lrrrcvtiial nliyx- 

ir« jnrl rf'bfAd atililzu it .1 i t 1 f.i 


cinli's, and 111 Pii.D. ..nulklaie grailiuw 
PbiMiia phvsiiv I milling is unready Hunt * 
•anti t ie DriKiiimviii of Energy- I lease send 


icv. and related subjects. Applii aim should provide 
a curriculum vitae including education, work expo- 
ncnce. pidilkrat toils, the munes of ilnee scientists fa- 
miliar with their work, and a statement nftheii re- 


riilMii.l piivsns ioooiiiu n ; . 

•ant I ihc Demnimi-in of Energy- fVu» vend • 
anti li« «t| ilnee ivlcientw ni: (.hormon, > J 

Committee. Pliyshs ijJkadtvmu 

and Mary. Will min vbu ig. Virginia .- 3 185 . . 

William ami Maty i» nn iilliinKime-aruM*- I 
nppiu (unity- employer; women and inliwnty vt 


search plans. Apygkaiumi inirn he received hy lan- 
nary 15 , 1984 , and they should lie sent in: ||AO 


ants me enrol iiageil to apjiiy- 


. ...v. unr tviii in. 

\uttor (.otnmiucc. High Allitiitlc ( Mivcrvatoi y, Na- 
JKJ* tw Atmospheric Rcsearrli. I>.(). Hox 

3000 , Boulder, Colorado H» 3 D 7 . 

NGAR is an Equal Oppurt unit y/Allir mat ive Af- 
llotv Employer. 


University of Gallforiiiiv/Kmciilty 

I lie Depaiiiueiil ol Grtilogv .m«| Gem'll) ^ 


I lie Depai liueiil nf Urology -'jm cem'n 
tile I biiverslty id (adilomia, lierkel^-. l ' ^^ ^ 


the i m i versus- in v.iiiioum.i, i». . 0 

lK'inliiig budgel.ii y uppiovjl. ibe 

[acully iipm»mimvws dUnHw ' '1' Aiiplkain 


Postdoctoral Position, Available leu the extiei iuirn- 
tal stutly of (lie cotraiumem. deposiliun, anti (rails- 
port of sediments in lakes and oceans. The reseurrh 
will lie primarily in (lie laborumry but will also in- 
yoivc some field work. Gompcicure in experimental 
mud mechanics and interest in environmental proli- 


•• neccwary. The position will remain open un- 
til idled, Applicants should send resume and names 
of rhrec references lo: 


Professor Wilbert Lick 

Department of Mechanical & Envit oiimcnial Engi- 
neering 

University ol' CBlifurnia 
Santa Barbara. t:A 03 106 
An Equal Opporiiiniiy/Atlirniaiivc Action Em- 
ployer. 


lacully nininivmiH‘svis rllymw tan „ 

juiiiot level ami oik* M ihv sv'iiioi ,Wji,h 

must lx- iiHfieslcti ill pui suing :• VI K|'[ , f 

a lam and in inn lung both uiiiUrgr* 

..an- stud. -ms. The p.rln rcl 
i/aiicm air M'dimi-nimy |x-liolngy lo n«iil 

ngy. Miniigiapiiv and leiioVmu 
tcxioiiirs, giVH In'iiiishy, cmnumir |hc 

iiic-iaiiHNjiliii- gnifcigy. A|M)hr^ion*. n h ^ 
iianii-s ol irk-imi cs, should b° ""L! 0 .* igjl 
mini ai tlir above atldicss by JainMn 1 . ^ irtu . 

Flic Univcrsiiy ol f adiinriiia n an H|W PI" 
nily/Afiirmaiivc At lion iMiipkiT* 1- 


North Dakota State Water Commission/ 
GcohydralogisL To work in aquifer cv.ihr.il inn 
and management. Bncheloi's degfree with two years 


: n "" * wild imi yea 

experience or masters degree with experience in 
quantitative techniques required. Background in 
watershed modeling, soil physics or ini vatu rated 


Marine Research Specialist ^ r U “! 7 , om nuier *{< ' 
Island. Immediate opening f JlvA'klS, 
cialisl/iirngram liter with cxpci-'cncc iii v 
FORTRAN mid Awenibly lanfptog^^'? aUo ^ 
MOS and imcraciive graphics CX P P L^ dcr^ 0 ^ 
sii-iiblc. Will be responsible fnr ,P[^*u v of daw' iwn 
mem related to processing and uHP 1 7 usf d in 
SEA BEAM and seismic reflect * 'JSSXedlm 
muppiiig sea floor. Dm 
and ninmlcnitncc uf sot 


, ,'fi' "I umilluraiCCI 

Row processes desired. Salary range $I 555 -$ 227 H 
per inniuli. Send i csunic to: 

North Dakota Slate Water Commission 
Hydrology Division 
9 lf 0 East ooulcva rcl 
Bismarck. North Dakota 58505 
North Dakota State Water (’.ominission is an equal 
oppununiiy/aliirmaiivc action employer. 


physical equipment, with * 

equipment. Working know edge O' ^ , pegrer 

acoustics beneficial- Wert. or 


l.cology/F.cuiihy sits Program of the College or Kn- 
virunmentul Sciences. Prime rcsimnsiliililics will be 
to leach graduate and some niHlcigi-adnatc courses 
in Hie use ul siate-of-tlie-art techniques in uetro- 
Icum exploration geophysics. The successful aupli- 
cint wiir ulsu develop an innovative research pro- 
gram lo Complement our gruwhiH petroleum geolo- 
gy curriculum. Doctorate is required. Industrial 
experience in hydrocarbon cxulqraiiun and. In par- 
ticular, Die use of scltmic reUcciion data to interpret 
stratigraphy and fades I i desirable. Hi e nine-month 


Louisiana Slate Universlty/Chaa. T. McCord. Jr. 
Endowed Professorship In Hydrocarbon Explora- 
tion! | lie Gcolugy Depart inent is seeking nn 
internal itmally recognlrcd leader in some research 
rST? c V-‘ ” ‘V s«»ch lor oil and gas to (ill 
die Glias. I . MrCord, Jr. Endowed Professorship. 
Applicants arc expected lu maintain scholarly re- 
search in their arm of specially. Rank at Full Profes- 
sor level with salary cunipctitive with endowed pto- 
irssorsltips at other major research mdvwsliim. For 
cunsidcntliun send resume, three letters of refer- 


*22,432 IO *28,310 plus r*V". c; Dcltk*. '''“r 
November I, li )83 l{1 : p r -. iVKRS 1 T^ . 
Research Specialist V PpsUiAi’. UNI\ U 
RHODE ISLAND. P. O. Box 357 , Klngu 


0288 1 - 0357 . 

An AA/EOt M/F. 


.. — ■* ■ i iv wuc-munin- 

faculty position i* open starling In January 1984 . 
Rank and salary commensurate with qua! ilka dons 
anil expcnchcc. Reunqe'mid at least uircc refer- 
ences should be submitted lo Dr. Juan G. Roedcrccv 


— ...... <1, , Inin-,] ni rcicr- 

f' lt . c, , an ' a dcK-nplttm ur future research programs 
lo Lvlc Mrt.inno. Faculty Search, Department! of 

lTS^uKST'S s,,, I c Rouge, 

don |Lr£h 10 L Sca ^ h Wl11 rcmain «n»n Willi pusi- 


menl will start September, iMd- PP af jp pani- 
have completed the Pli-D. ^ svW*?^ 

menl and hnvc n strong backgro in 'addJtwjJv 
tcornlogy and copipuier oppugn . xpalfK** 


icornlogy ant copi puter 0PP“V“"“”| aim*!"*" 

(he IndFvidual should have at i m eresi ^ ^ 
ic chemistry or pollution “^PP^Ljt, hired vn 11 ^ 

or physical oceanograpliy- The pj^ 1 and-JP ?7 

required lo teach courses in m««)re aI rf 
bly physical oceanography « welH >“ f 
maintain an active r ®* e ‘F‘£ Earth aha ^ 
in the C.U.N:Y; Ph.D. g™ d »bn 

ronmeqtal Sdendea Is Send re* 9 ' 

wUl fie rommemurate of 

me, transcripts and three lcU 5^. n n u Weofc 
vember SO. 


cnees should be submitted lo Dr. Juan G. Roedercr. 
Director, Division of Qcosrienccs, Univenity or , 
Alaska, Fmrbanki, Alaska 99701 . Appllcaiions will i 


lion U niied- ■ ; P 0Sl 

LOUISIANA STATE UNIVERSITY IS AN AF. 
EMPLOYE^ ACTlON/EQUAL OPPORTUNITY 


Alaska, Fairbanki, Alaska 99701 . AppBcaiiofn will 
be accepted until. December. IS, lp^or until posi- 
tinn U Tillrvl . 1 


HUH, U I 1 IIL.VI. , I ■■ ........ 

Your .application for empbylneni vriih the Ulif- 1 
Vcfuiy of Alaska may bclsublect in PubUc^Dliclosurt . 
If ydu arc selected as a finalSt, 

; Tfic University or Ahukn Ui ah! EO/AA employer 
and cdttcatlonfll ln«qiiupq, \r - ( y ; 


f ld Mdry/PhyMea Faculty 
rosltlon Wilha in and Mary expects tn liave a lCn : 
ure-track opening at the ahimSS r"; : 


, •• k,.* -. -SL-’lf 1; - , ^. I 

J . — ■ ■. '—-I. I.. 


ii^£| , ml^b n «- n -^ ,in u n , near ipwwnioi. b> aid- 

i:. I •• ... r iv e's* 


vember 3U, I9»3 JHineisry ^' 

Ncw York. N.Y. 1003 J- _ „. bf N'*. 


•je&titkv ■■■• 




So eed y° ur 

T Book Order 




OiH»Cwdi 

WttSM 

Orders over 150.00 may b« billed, 
(poriag* A handllna will ba added). 

CJ between 9 a.m- 430 pm ES.T- 
born anywhuia In the 
contliuntal U.S A 

AGU Setvtnfl You Better 


rwmrtment of CcosclenccsfUnlvereily of Uinutan. 
The Depan menl nf (JetiHWinex is inlc-ii'slivl in 
bniuippllraiioiis for (enure trai k pnxilBms in tin- 
areas: (I) (konhysics— xcnnxilngy. expki- 
niiaadaia processing (2) I’eirulugy— satitfxliMU's 
aidotumorpliic f 3 ) (’.wK.liL'misiry-elMgi'in-Ms 
Sahry and rank coininemmate with ex|H'ilenti>. 
Ifmirmtcd. please scud: 

(1) A curriculum vitae 

(2) b brief statement of ic.u lung and n ■search m- 

tt (hThrec letters of rcconii iicntl.it inn m: 

Dr. John G. Butler 
Department of Geosciences 
university of I hxixion 
Houston, Texas 77004 
ABrnnalive-action/cqual-iijiporiuriily employer. 

VMidi Polytechnic Institute and Stale Universi- 
ij/Wrelogbt. The Dcparliiieitt ol Ciitlitgii.il Sh- 
nxo M Virginia Tech invites applitaiinni lm- a n-n- 
uiMrark junior level fiiciiltv .qqu lint men i in Igm- 
ousorMrumorphic I'eirnlnuy. Applii a nts iiiiim 
iirawswaic a siraug research locnrcl iu quautiunvi- 
prtiobgy, prcfcrcnic will lx* given m ihosi- wiih 
npenawe in the ihcmelii.jl ami ex|H-i iiiienial as 
pniof petrology All f:u nil x memhers ai Yiigim.i 
Irdiarccxpccicrl to proviile quuliiv Ir.n liinq at tin- 
oodngraduiic uiul grailu.ite levels, siipnvisi- M S 
uidraD.ibucs, ami tmnluii an at live piugi-im 
imirh and ixibliralion. 

ApfloMS should send a leller nl uppln at inn ,■■ - 
adcmir vilae and names ami •icMii-sses • >| ■ lit ■■«' irl- 
tmun to: 

D. A. I Irwin 

Department uf t '.I'ulogii a) Si inn i s 
Viigiiiia '1 it h 
Ulxkslunu, VA 2 Itil'il 
ITe amxtininiciil will (ii'gin in St piemlx-i U>M 
ind( 3 rMalcxarceX|xiii'il to have mini n- 
QWtufmsfnt the I’h.D. |«v that Hint-. I he •li-,n llnn- 
fw meipinf am,|it .ni,, ns ,s Diieinbi'i Ij. |«W 3 
'VptiuTrrh is an i-ipial ■ <| i|m n t unity 'alln m.iin •- 


V 1 rwillv inemlx'is 
mdrig na...^ 1 j??** *»' awidity Inn null* hi iu limli 
vcih^dinu Hivl. ami « tiiitlm i ie- 

Qotfidntj^tt J ' | ,rlv at inns. Sii«« eisl iil 
fict K rll,, «n Mum tile billowing Speiial- 


Fxuljir;ui(,n CniqilnuHs 
■Snlkl-Kinli (iinpliysii s 



'M’Sraion, ^UnieiiitiUiBv 

"<>"« » iptx. anil 
1-MmT 1 lhm ‘ iHirnun to: 
tw ltr#t, r | ' dKdiniiu, 
iKpaflmeiu n ( U-tiktgv 
Uii versity o, ximH 
‘■oluiubia, MO 6521 1 

Earth Sciences 

Sil?I° at ' D t ohert y Geological 

4fc 8 ,L i6nti8ta ^nlerested in 
apply f 8ar th sciences to 
Kte** folIowin 8 fellow- 
ship, Postdoctoral fallow- 

qba vna* f Wart ^ fl ^ f°r Q period 
yean t„ w (extendable to two 
ohjejn s paclal fostances) begin- 
1984 Wlth 0 
P 0nd °f $25,000 peraanum. 

return^J 8 ]? ap P ,lca tions are to be 

GlWlfnr!! nUary 15 ’ 1984 ' AP ‘ 

by writino ^!t raa y 130 obtained ■ 

^ry^. GBol °8MiObser- 

will be mol „? nounc0It »enta 

^^^r y28 '.^ 4i v 

^r e b i a cI V n, y® relt y is qn Affijy -. 

^^Hon/Equai oppirtpf^; i 


IWwstjoinorlda. The l)e|Miiineiil n| Crolu. 

rtmvw^ificaiuui* Uir a lemuv ua>k 

rWWwh the fall term, 19 H I. I lie li.si mil 

j rin ^ ^ ? M ’*taiu or as*in iaie pinlosiu level, 
•ira.ftu required and salary will lx- mimnrimi 
ii??”*’ ra - , i on *- Allbough .ihv ifM’iinli s|n*. 
*■ I ■ cl,l, M’ , l_ere , l. pieleieme will In' given m 
■ ** T ®* 1 ,n diexi' general aieai: gem hi n- 
S.i U< ”2P c ,,r Inw-iempi-i .mill- geo- 

“^'iJKhfmiral SHlimentnhicy. Semi i tinii iilmii 
uTiul o if 1 *. H 1 n,| ’ cl «w h> lantiiii v I ft. 1‘iM | 
■H'lsarlriM-iii ol Geology; 
Snivel sity nf Hoi it la; Gainesville. I- Imi- 

Tbe Unheraiiy ill Fluritla is an niual ni limit unity/ 
■"••vescutHi cin|ikiyi-r, 1 1 

M jasourbGulumhia/Fucu lly 1 *cm|- 
NmuaT r jlI”*', “t Missmui-l jihunhia Dr 

« ho ••KIM.Isi.li, 

pomiS, Wim MI ,,r Iviiuien.K k lat tills 

iiuiieipaietl ul the assist- 
toVSSn i ' hlulirt tanks tnuv lie 

Sip® 1 ".'A, 1,1 A "K l, 'l i'l IWH. (mIImImIuIi v 

tlf ibf HUiIm i ’ i equiieineiils 


« DalUs/Scdlmenl ary G e - 

o .s i h iihs'i C ' ,L r » lhc Univcrsilv 

. .ui . . H® * ^’king iwu dynamic, individ- ‘ 

li ! I * » "I ,eM,,rir l, uL iwnkums in the general 
I Mkd RC " "«> Railmtutes -ni.l/or 

I. sn. q i„ | lt Blll Sc|uei,d«i IHH-I. Areas of vpctial- 
I/JIIUH ale iqx-ii hill t.mkl mdiidc any of the Tollciw- 
mg: sn liiuciii.ii y euvircumienls. pctingniithyhllt- 
geiiesn. il.iv niiiiei.iliigy. tec i«n in, pcirolcum gcolo- 
gv/semiiH «tr.iiigM|ilir. Our goal is build an 
ililei ai live giiuip ni sedinieniarv gcologv dial l0m . 
pleu leiits exist mg sirengdix in nikroiufcoiiniuliwv-/ 
stratigraphy, gciulirmisiry, tecKmici and geophys- 
p. Raul anil salary are open and the anpoimtneni 
level util lie with (Iu- candid .lies' experience The 
jkmiimn teipiiie a Ph.|). ami „ T , mg coininiimcni 
to exi elk' i lie in researtli and leaching. Tcachitiu 
dimes will itivoliT advanced undciuraduate aiuT 
gi jilu.iie iimrsex in ilie urea of MiUiiicniarv gcnlo- 
rv. | wide lanunmiinu in lie-id vamp, and supeni- 
SMut til MJi. and Pli. 1 ). students. 

U l D is a relatively ik* ( |ft year* old) urban uni- 
Veisity Unit was hniiied from the niivlcus ol a tc- 
M'.irj h itisiituiinit (.SiiuiliM-cM ( kilter lor Advanced 

N utiles). | he pm is located near lo three oil 

t niinuiiv lesearih lahot slnrirf. Major facilities with- 
iti litr t.nisnences Pmgi.ini include: Prime 550 
inrupiiivi- with array pniLC-ssor, auionmicd electron 
iiiitruprulN'. SKM. two solid-source m.xss 
.s|KiinHiieterx, high-pressure, high temperature jp- 
luiatus lor expet uncuial uctrulogy and nick dcfoi- 
inaiHm. and organir geochemical laboratory. 

Applii utils should semi a Idler luiilinmg spn-ilic 
ti'searrit interests, a resume (indication nl sex and 
edmiiiiy fur Aliirmativc Action statistical purposes 
is leqursicd but not required) and names of iliree 
reletenves Kv: 

Aiadi'init Search § 2 ti 3 
The University ol Textual Dallas 
P.O. Box M 30 GN 8 
Kit-h.irclsnii, Texas 75083-0688 

Applii alintis should lie received by February I. 
1981 . ’ 

1 he Uni vet sit y ol Texas at Dallas is an A(lirma- 
live Aition/Eipial Opportunity Kntpk<ver. 

Geophysicist Tenure-Track AppointmeiU/Depart- 
menl of Geology, University of Toledo. 1 be nosi- 
non is efli-nive Sriucntber f. I«W 4 . Individuals with 
strong btikgi minds in exploration geupln sus— a p- 
piitil gi-ophvsiis are uf nrimarv unci esi aliltough 
oilier v|Kii.ili/.niom will lie lousiriered. 'I'he Pii.D. is 
i n pi irul ,i» well as a unmg ttiiiiniKmcm u» cliev.li\v 
li-diltiiig and u-si'.irrh. The depamiieni has iiunlr-rii 
I. it ililies .mil oth-is H.S.. B.A.. and M.S. degrees to 
jppioxiui.iK'lv (in IIIKU-Igraduaii' and wrailu.m- 
siiiib-iijs I In- t.iiiili) tiiiislsis ii| eight lull nine and 
live .idjiiiul piolessms .iiiiveh mn lived in ,i wide 
v.ttigeol n-seanh pursuits. liHeiested prisons 
should suhiini a li-rni ,,| applii alum, ■i-siiiue. ir.nt- 
•a iiois. ami tim e lm eis ol iiiouiiiiClwLnkiti lo: Sm- 
all I . I tea it. ( li.iuiii.in ol Search i him mil in. De- 
| i.n ■ nicni ol Gi'ologv. Ulilti'isin n| Toledo, I n|i -do. 

1 thill TtMM'i. phone 1 1 19 1 .'i: 17 - 22 'H 1 m ( 1 19 ) 527 - 
2mi*l. 

I'litvi-isiiv ol loledo is ,ut vipi.il iip|iiiiiiiiiilv ; ai- 
In in-line .niioii i-MipImei, 

Oregon Stale Uiiivmdiy/Uiiilogical Oceanogra- 
pher, Applu. itions air inviiid lm a 12 -uiniuli. 
li'iiiiii- iiaiF |K>siijon as Assisi.nn I'ioIcsmu hi iIh 
t Ui||i-|>«- ,i| « •n .iiingi.ipliv. < in-gnu State l nivnsiiv. 

I Tic- applii aril imisi li.ne drill, uiHii.ucd .ilnliiv m 
tom bni imli'pi-ndi-iil tese.inli .mil obl.iiu u-si-auli 
I u in ling in ilie iiti'.i ol in. H inc /i«q 4 .iiikloii mdogv. 
Wm kns with irilc-i cms hi /ooplankion eiologv. g>-n- 
i'ial bmlouv, sysimiaiK » aiiiFm |wl.igi< I'losvsieni 
l Inin y will Ik- umsiili-ieil. Apjilir.ini must have a 
I It. I >. in bii 4 ogM.il oivaimgiapliy. 1 >. isliloimr.il 
I'Xpi'rii'in e di'srrabli- 

I be .ipiKiililu- will be expi'ili'ii In n-.M li onuses 
in gt-twiiil biologii.il twiMnogiapliy avl m die vsol.i- 
gV ol Inal iim' /iiopl.iuklnii. to siipeivisi- giadn.ili- 
miiiU-ihs, .ills I to develop . i progi.im ol gi-jiil-fiiutlcd 
ii-mmuIi. Salat v: J 27 .»liO ?;iri.t)lUI negotiahle. Appli- 
talioit itiaierutl, iiii-ludiug it brief siairmeiii of ie- 
M'att li plans .mil the i mines ol three icfeiriMcs. 
slu mid ne submiui'tl not hum tlr.ni 31 Dereinlirr 
1983 lo: Hr- G. Boss I [call), Dean. Oillege of 
(heaiiugrapliv. Oiegun Slate University, Corvallis. 

( begun 97331 . 

(begun Slate Uniieisily is an Frpuil (>|)]mriuniiy/ 
Alin 'inalive At lion Faiiplnyer. 

SEDIMENT GHIIMIST/Uulvorslty of Mluml. A 
lentil e uui k pitsiiisiu is available at the level of as- 
sisl.iut nr asxcHiitle iHoli'sstii in marine c lien list ry. 
Applii unis shiinld have U l’h.D. with » lai kginuml 
ill M'tilmetU i heiuiatiy and they slnnild be c*i|uilile 
ol teat liing and rat t ying (nil indriR-nileni mwut. 
applii .Hits rmiHt uilmh lit*' folk whig I jitnuary 
1981 ; iiii i ii'iilunr vitae, u nmiliuijral reseaicit in- 
tetest, the imme* of ul lew* three referenres anil 
ilnee leirill tepiCM'itlative itubliiiiLknis, lo: Dr. 
Frank I . Millet o, 1 Jlvtantt «l Manoc »ml Aimo- 
spltet Ic ( Iltemisii y. Ruseitsliel Sc had ol ftlarinc and 
Aitnosplieur Stieiire. iMin ‘Wirau 
KirfctiilxKkcr Causeway, Mhnui. Horidtt 

"Tl, Utiiveisiiy uT Miami is hii Equal Opportunity/ 
Allii illative Ailkm F.ttqiloyer. 

Louisiana Stoic Unlvorriiy/Tenuro-Track Faculty 
Positions in Geology. Tlie Dcparinwirt of .Lento- 
uy b expndhig front lit i» 35 faculty « I 
sitiimt open Frill \m andrawixmiton (tkU lUavf 
Director) tt|»en January 1984 . Candid a i tc« imuk Iw vc 
the Ph.D. and have active research ut progress mat 
might lie applied lo studies of basins. Specialties or 
primary interest arc held ocologj-, thcoic 

are rcqtiirctl tu Cnmluct research fcndmln Tubhra 
tions arid to provide qt.al.ly InrtTtocdon. The Dc- 
yarmtcni will expand into d new btiUding ; January 

For consideration send resume, three letteri i oT ■ 
reference and jt dcKripilonof 
McGinnis. Faculty Search, ^jwrtmcnl of Georgy . 

“ WlufsiANA ^■rt^IVj^^ISAN AK- 
FIRM ATI VE ACT! ION/EQUAL PPPORT UMTT 
EMPLOYER, ' 

GcophyalcsJ Fluid 

search Aasoclatea of Princeton, J 
Hared (UR h ' 

• Meteorology, or Ln^nct^ng with 
ground expertise 


October 25, 1983 EOS 


USDA 

Agricultural Research Service , 

Watershed Erosion Research Unit, 

Tucson, Arizona . . . 

. . . Is seeking a Hydrologist or Research Hydraulic Engineer to con- 
duct research in hydrology, erosion and sediment yield, and water 
quality in land resource areas of the southwest. Permanent Federal 
position. Must be US citizen. Salary range $24,508-$4S,553 (commen- 
surate with experience). Interested applicants should contact Dr. 
Kenneth Renard at 602/629-6037 for additional information and appli- 
cation procedures. 

USDA is an Equal Opportunity/Affirmative Action Employer. 


Instructor/ Assistant Professor in Meteorology Jan- 
uary 15 , 1984 — State Univcrally of New York Col- 
lege. Department of the Farm Siu-ticct Ii.lv posi- 
tion primarily concerned w ills the teaching id ihc 
jvncijjlic meicmologv asneu (Synoptic Mi'tooiologv. 
Heather Forecasting Laboratory) nf die undcrurail- 
iinic Mcicunilciay Major program, ‘The suwckIuI 
applicant should alio lx' rapalile of tcjUiing 2 or 
more courses in air polluiion mcieorolngy, ad- 
vancixl furccosting tccliniinics, mill citinpuiei appli- 
cations. WUl also assume die directorship ul the Col- 
lege Weather ( loner. A M.S. degree in Mcicnrokigy 
ur allied held required (I'li.l). desirable), with 
strong background in svimpth inrl comings and 
computer applicalinirc. Expericrne iu wcadier lore- 
lOSling and icjiliiiig desiralile. 

A letter of application, resume, and 3 lei i era di- 
rectly Irom icier ei lies si mu Id lx- sent lo: tllliie <if 
Faculty and Stall Relations. 4 tli Tlnor Administra- 
tion Building, Sjatc University tail lege, Itrcnkpoii. 
NY N 42 U. (.losing date lor tevcipi of applii .iliuns: 
November 1 ( 1 , I 9 H 3 . 

State Univcrsiiy ul New- York College ni 
Brurkpoit is an Equal Oppimimiiy/Allii matin- .\< • 
lion Employer. 

Associate Professor/Unl versity of Miami. Appli- 
cations aic invilcd fur a leiiure I rack inisilii ut in die 
Division of Marine uinl Aniiosjilierii Glieiitisirv. 
C.iimlidaU-s should have ex^xnem e in the apjilw.i- 
lion of ilicinhnl and ivuopic tr.nris to the otidy ol 


cnvl rim inent, 




o'.eanic mixing and tr.iiis|Mu i jniiiws and in ilit- 
moilelliiig ol iltove pro* esses. Gmditlales Mioiild 
li.ne. i Pu l), and a Ivukeiouiul in in.irme ■ lii'imsiry 
.nul phy viral iseaiiogr.ipTiv. fainliv ate expo nil i« 
teach giaduaie and uno<'i gi-.itliiali' hhiim-v and to 
Miiip>ri and rairv •mi an .uiive h-mmiiIi progi.im. 

Sul tilt I imi anil tin it- H'li-ieini-, In 

I Ibn-mlta'i I 9 H 3 lo lb II. Imii- (Mlutiil, 1’li.iu- 
itt.il i ■*) ilw Search < oiumiiiiT. Ilivi»i"ii ol Mai Inl- 
and AlmovplM'lli (lU'llllMlX. Rom'IiIIvI Si bool ol 
Mailin' .uni Ainiovpli. il. S, i.-nn. I'uivt-tviiv ol Mi- 
ami. Itkiu KnkLiih.il lei l ..iiivw.iv . Mi. mu. Iluiida 

t:t H9-i mm. 

I lir l* nii-miii <>1 Mi imi n an Fqii.il Oppnuimty/ 
Allirnuiiu- Aiinm I mplou-i. 

The Department of Earth Sriences/Mcmarial Uni- 
versity of Newfoundland. The Dept, id Eartli 
Sciences has over 30 frcult)- and is developing a 
Gun re for Earth Resources Research. ‘Tlie lVp.it i- 
menl is expanding into arc-. is ■ ■■l.uccl In E.ist t •cist 
i ifslxii v geology, pmoleuiu exploration and devel- 
opmeiti .nul Inis two new and two rcplaceiitcnl lat- 
uliv positions: 

These fuur tcimrc-irack iHsiiinm at the assist .ml/ 
associate prolessor level will be available florn July 
I 9 H 4 and .qsplii .Minus are invited l tom specialists 

in 

Clay Mincralngy 
Marine Geology- 
Olfshnre Engineering Geology 
Economic Gcotagy ^Mineral Dcpusits) 

('rnsial Seismology 

A I'li. D. in ennli sciences or related lickl is re- 
mind together with proven research and teaching 
cajiabilih ; salary will be commetunrate with qualifi- 
tuimu and experience. 

EiKiulrics. or applications, with a cnmcnlimi nine 
ami the names of three referees should be sent to: 

Dr. G.R. Barnes, Head 
Department of Earth Sciences 
Memorial University of Newfoundland 
St. John's, Newfoundland. Canada 
AlB 3 X 5 

Telephone: ( 709 ) 737-8142 

(Appointments to any of these positions are con- 
tingent on budgetary approval.) 

Nolei In accordance with Canadian immigration ic- 

S uiremciiis. litis advertisement is diroctedlo Can-j- 
iao citizens and permaitenl residents. 

Faculty Opening/Department of Geological Scl- 
ences, R u igera University. Newark, T cnuie-ltack 
Assistant rrofcssorshtp with rcsearrli and iMClnng 
Interest at boils the ultdcwraclaur and graduate 
levels in Hydrogeology orUcophysIcs. Tlie appoin- 
tee will also be required lo teach Structural Geology 
at the undergraduate level. Ph.D. remnred. publica- 
tion record and/or experience deslraHc. Position 
available July 1 , 1984 . Salary commensurate with 
qualifications and experience- 
Applicant* should submit a resume, names ol 
three rererencta and a staiciucnt of research inter- 
est by March SI. 1984 , to: 

• Dr. Andreas H. X'assilioii. Chairman 
Department of (leological Sciences 
Ringers Unlveralty. 
tdewark, New Jersey 0711)2 

Rutgers Univcrsiiy i* ati E«(u:il Opportunily/Allir- 

nutlive Action Employer. 

, . 

Fkcbltr Position, Water Resources Research Gsp- 
■■■/iMnrillv o/Arlnini. Applicants arc invited . 
{bSr^m.reTrack, Uttimolngy vaMrcmnU 
■ nosltidn in (he ■ University or Arizona W *rer Re- 
j^rrpj Research Center. Techsiolon transfer tju- 
SsS^Sre Ithplomcndog 
dSirninadon progrant for lhc tenet. Researtli dirc 
Mtnkwa Program 


t)uld be directed to 


Phyiklat/MHih Analyst- Siqnm Data Services 
Curp., an M/A-GOM (i»., has an ininicdintc n|ieriing 
for a rhysicivt/Malh Atmlysi. Master's degree- or 
equivalent cx|wrieiuc in ningncmsfiltcri, phyius or 
solar terrest rial physics is required. Expc-nciuc 1 with 
sparct-rah ur roc Let trajeciiiry c.ilculaiicins is de- 
sired, Must have working knowledge of FORTRAN 
and have at least three vlmi-s ex|iericircc' in die use 
oTcoinyiulers fur data rLilnuiiim nr luuihcmaiiral 
analysis. Duties include ciiliiiiucniciii of exi Ming 
pruginini. unalyiit, itcv-clcipiiiciii, and im|i!iinen(a- 
licm i,l new capabilities for dciei mining ■niilti-v.Hi'-l- 
liic, gnu i m I station, and mauiiL'im|ilieric iiiihLi '1 in- 
icniciivL 1 data .Kqiiisilinil and tui.tlwis. Send u'.viiinv 
to Dr. H. K. llills. Sigm.i Data Seivitv-s Cmi, . 
NAS.VGSEG, Guile- »ll. Gievnlic'lt. Mil. 2 D 77 I ot 
, all ( 31 ) 1 ) 3 - 14-8 1 Oft. 

Iowa Slate Univcrally of Science and Technology, 
Department of Earth Sciences. Applii jiiunv arc- 
iuvilcil fur a iL-nutc track family |iosHiiiu in Mctcii- 
roluuv. Rank is at the awisi.mt ur avMni:iic pmli -sxm 
level, (IcpemU'in upmt ipinlilic jtiuiix. Tin- stuci'vsful 
AppIvCMtil will he expected l»v vlevelivp -a sutvnu rc- 
search and giailualr siudcni progi'.mi .mil will ic.irh 
under graduate and graduate conrtr.v tin imiciimlii- 

By." ll l ,,T *-. . . . 

Ilie (uUiiuiin is fur a perron with proven expruiM- 
williin the general area of <1\ ri.iiiin iiic'iciiniliigy. 

Teai li'mg will invoivv- an nnvlev(*v.,dn.vic unnw m 
svimptii iiivicumlugy. in .idiluuni tnciiursi-s related 
in live belli ul expel use. Gump let inn nf the I'li D 
prior io appiiimmriit is strongly in efc-rred . In aibli- 
linn, tesrarelt jliilnv sIkivui by utttei pulilii aiiorcv 
aml/iir pustdiM lural expet iemc will lx- .hi adv.iii- 
tajic. 

luwa •viati' direr* degree v in iiii'ii'iiiulrcgv Ihrongli 
tlir Ph.D. ‘The- program imludi-* ahum lilt under - 
graduate majnrs; the gi.iduaii'Av"icMr<li program is 
stiung and emphasizes ihcoi ttiial. ilyii.iiiii< vtndies. 

I 'Jure rclaiinti snip* are c-siabluhril with ihc fu Mines 
and yx-rsomiel nf nM|i»r naiionjl I.iU.hihh it-' New 
caiii|nis laeilinri lor ineleoi nlugy ate lurteivils mi- 
ller conslt in t ion. 

The ap|KiinimeiU is expi-tted to ht-gin rm l.iu-r 
than .September, I'.'H-I; an ,ii>|kiii«i iiis-nt, iluring die 
vurrein academic- year ttiay Is- nmsihle Appli' -incni 
deadline is November I. 198 . 1 ; litei applii at mm will 
be accepted if the position is mil lillcxl. for .ipplk.i- 
lion ij lion rtai ion please write lo: 

Dr Bert F. Nordlie 
Department id ll.itdt V iein.es 
Iona State Univcrsilv 
253 Science l 
Ames, low.i .ftODl I. 

lovra Stare University is an equal ■•ppnrtnniiy'-il- 
firmalivc action cmplovcr. 


Professor of Marine Geophysics Teclonics/Sun- 
ford Univcrally. The 13 c|xt mucin «r Geopliydn 
is seeking lan'IulaieJ for a I enure track ixjsui'jn in 
the broad area uf marine geophysics and ler tunics. 
tVcseek a creative sdentiM with experience in gath- 
ering, interpreting, and synthesizing marine geo- 
physical data and whose revcaich interests (over de- 
pnsitinnal. igneous, and teclonii pnxeases an ucran- 
ic plates and cuniincnlnl margins. Innuiries are 
invited from marine geophysicist* with demonstrat- 
ed scientific record in one of the above aspects '*f 
marine geophysics or teclonii s, who have demon- 
strated an anility to develop new ideas and research 
directions, anil to guide and teach graduate and un- 
dergraduate students. In considering (his appoint- 
ment we are interested in maximizing interactions 
with ongning research groups in marine gcolngv. 
plate tectonics, palcnmagnetism, irisniujnin and re- 
gional geology ul Stanford. Our new (acuity mem- 
ber willbc expected to develop a strong research 
program involving both government and industrial 
participation. 

Salary and rank will be commensurate with expe- 
rience and background. Please submit a resume, a 
brief description of teaching and research interests, 
and references to: 

Dr. Amos Nur 
Department nf Geuphysirs 
321 Mitchell Building 
Stanford Univcrsiiy 
Stanford. GA YH 3 W 

Stanford University is an equal opportunity em- 
ployer, and encourages the application of qualified 
women and minorities. 


STUDENT OPPORTUNITIES 

GRADUATE STUDENT 

NASA TRAINEESHIPS 

i’he Horitla State Univcrsilv is accepting applira- • 
Born from prospect ire graduate MiiUciU* (nr pat (Ri- 
parian in its NASA span sored Traineeship Ihngram 
m Oceanographic Hcmme Sensing l eiluiKpic* and 
Physics of Air-Sea interac tion. "1 lie slinettd fur the 
' calendar .yeair is $10, Win. .Slvitli'ittv tray he enrolled 
for a degree in either ouMtiogr.ipliv m nii'ienroln- 
by. For further infttimaliun.tvr appotatiuit, please 
wrjie: . . . ; 


Dr, James J. tVBriep . 

NASA Traineeship Program 
Metroritlogy Annex 
The Elinida Sluc Univcrsilv 
Tallahassee, Florida 32301V 
( 904 ) 644-4581 

' .. - . • r ' • 

Graduate Teaching and Research AbslaUtnlahipi lii 





iMIiiM 
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Section Candidates 


Etn is tamiiia biographies and plimn- 
gntplis of nil candidates for Presic lent -elect, 
General Secretary, and Foreign Secretary of 
the Union and for President -elect and Secre- 
tary of each Section. In addition, statements 
by tlie candidates Tor Union oflices and for 
Section President-elect will appear. The mate- 
rial for the Hydrology Section appeals below. 
The material fur tlie sections of Geodesy, 
(leoniagiictisni and Palcoinagnciism, and 
Planetology appeared in the August 30 issue: 
far the Atmospheric Sciences Section in the 
September 27 issue; lor the Tecninopliysics 
section in the October 1 1; and for ihc Seis- 
mology Sen ion in the October IS issue. The 
•date or candidates for all oflices was carried 
in the June 21 issue. 


iiiuiiy of tlie Section members to relied nil 
their positions on important matters. The 
riieiubcis would have a better opportunity to 
make their views known and to puriicipate in 
the decision -ina king process of their Section. 
Also more opportunities Tor membership 
communication could lie given at the luncli- 


Hydrology; President-elect 


Jacques IP. Delicti r A 
member of AGU since 
1957; 58 years old, Pro- 
fessor of I lyrlmlogy and i&' ' 

Hydraulics, Head of die * 

Hydraulic and .Systems 'i ' 7 ' " 
Kiigineei itig A rea of i he y 

■Sclioul of Civil l-.tigi- Iv" 

licet ing. Acting Direct oi JV 

of Water Kesiiu tees Ke- ' /.fa 

search Center, Put tli te ** *' ’ * 

Univ. Major iiiteresi.s: slot lust ir hsiliologv 

and nrkui liydrohigv- C.K. & Min. L. Nm] 
Utiiv. ol Colombia. 1*149. MSCK RciimvLiiv 
P olytechnic Insiiiuie, 1950. D. Lug. Sc. in 
Hytlrtuiicclianns. Columbia. 1955. Pm due 
I’nb- l.tcully since ID55. Meinbei AGU. 
ASCL. AWRA, A A AS, IAIIR. Sigm.i Xi. Tan 

l\vu Pi. I las been cl mi mi. Fluid Dtuain- 

i«s (Imii mit tee i.f Kngineeiing .Mediani.^ Mi- 
vision ASCL and Cliairn.an I ask Koiie mi 
H yd i an lies of n ridges ASCK: is Member «>f 
Lbliati VV alei Resources Kescardi ( imincil 
AS(.E, Member US Nalioii.il Count tit tec for 
tlic- IASI I . K| journal or t on Fe rente iiroceed- 
mgs public .it ions. 9 published hv AGU: 51 
tc-cliriical repot ts. CiMiiihm textbook on mod- 
ding hydrologic lime series. Fellow ASCL. 
Sened as Member of ACL 1 Suriiite Hvdinlo- 
gy ( fan mi iiirc .since 11173, Chairman »| Ur- 
Imn ilydrulogv .Section F.\eiinive Coin mi it ee 
coaulli.il <>| ACU Water Res-uues M«»n„- 
graph 7 on Urban Storm-water Hyclmlugy. 
Convenor anil chairman of several symposia 
in Urban Hydrology and on stuc has tit hy- 
drology. 


Statement 


’At present, the Hydrology Sect ion nl 
ACU is under able direction. Sliunltl 1 lie 
elected President of t lie Section. I intend in 
nuiiinuc the efforts lor a stronger pariiciiw- 
tion in the Union affairs and m ensure the 
quality of the publications and sciemilic pro- 
grams in our conferences and syuijKisia. 

"I would like to work with the editors of 
our research journal. Wuter Rrumrrei Unearth 
I WRR), to accelerate the review process and 
to reduce the time between die submittal of 
the papers ami ilteir publication while main- 
taining the strong reputation of this journal. 
At the same time. I would like to provide an 
outlet for publication or quality original an- 
cles in aoplied hydrology. This would bridge 
die gap between ihe research hydrologists 
who publish in WRR and the large number 
of practicing hydrologists who at present lack 
an appropriate publication medium within 
the section. 

"Stronger lines of communication between 
the president and Section members shun Id be 
established. This could lie accomplished by 
Keeping the members informed alxiiit die is- 
sues ihiinigh short articles in Eos. Advanced 
publication t ,f agendas nl the meetings of the 
executive rniiuiiiiicc would foster die uppor- 


1 984 AGU 
SPRING 
MEETING 


May I4-T8 
Cincinnati, 


Ohio 


ABSTRACT DEADLINE: 

ft February 22 , 1984 


I For more Information or to be placed 
■on a special mailing list, write to 1984 


■ a ■>■*** wine IU 170*1 

I Spring Meeting, AGU. 2000 Florida 
/ Avenue, N.W., Washington. DC 
20009. 


eon meetings, 

“Only active cmiiinittces should exist and 
they should have well-defined objectives such 
as organizing scientific sessions, symposia. 
Chapman conferences, monograph publica- 
tions, etc. Consideration should be given lu 
the merging of committees with overlapping 
objectives while encouraging the format ion of 
inicrdi-siipliunry groups, or groups exploring 
new developments. 

“Closer interaction with other sections of 
the Union should he developed, primarily 
with die Atmospheric Sciences and Ocean 
Sciences sections. Hydrologists can contribute 
in itch to die study of the coupling of atmo- 
sphere- land-ocean systems. This interne ton 
could take die form of joint scientific ses- 
sions, joint articles in Eos, and invited reviews 
or editorials in WRR. 

“Filially, the presidency of the section enu- 
ntU he considered as an honorary position 
but rather us a challenge.” 


Marshall E. Moss A 
member or AGU since 
19153; -13 years old. 

Cliial of Surface Watct 
Branch. U.S. ecological 
Suivcy (USGS), Water 
Resources Division: de- 
sign of data networks 
mid mixtures of siochos- 
lic and deterministic hy- 
drologic models. B.S. in 
civil engineering, Cleimmi, l%3; M.S. in civil 
engineering, Arizona. 19(19; I’li.D. in civil eu- 
gi nee ring, Coin rad.. State, 1973. Hydrologist 
with USDS from I9fi3 to present. Memlwr: 
AUU, ASCE, A A AS, ASA. Sigma Xi. Has 
served on Hydrology Commit ice of AMS. as 
Rapporteur Tor Network Design for WMO. 
t.i»-iliici:iiir ol LiNESCO Syuiposiuiii on 
Dnmghis in Arid I.aiids and currently serves 
;is;i met uber ol die U.S. Cnininiuec loi 
IAHS. Rapporteur for Technical Regulations 
lor WMO Commission lot 1 1 yd eulogy, U.S. 
delegate to WMO Congress, hear! nl U.S. del- 
egation tii |so Tc-«.hiii( iil Ci limit il ter II 3. liq- 
uid flow in open channels. 4M ptiblicaiioiis, 9 
published by AGU; recently published by 
WMO "CVum-h.!. -,.,1 ■ .. \ 


fer my primary liydrolngii allegiance ill the 
near future. Tlicreroie, I have ronsciiicd to 
run for ihe office of Presidcin-elci l ol the 
Section to serve wliai has been and wluit I 
hope lo help maintain as a vet y special pro- 
fessional affiliation. 

"I see as two primary areas of intention for 
the Hydrology Section during the next few 
yeais the growing vuliunc of pages published 
by WRR and the move toward "registration" 
of hydrologists. I feel that we may he ap- 
proaching the point where (he cost and the 
weight of WRR may begin to reduce its elleo 
tiveness as the premier journal in scicntific 
liydiology. This is a condition that must be 
avoided assiduously by the editors or WRR 
with assistance from the Section Executive 
Committee if needed. 

“The recently a ii nun i iced American Insti- 
tute of Hydrology has seemed to have spi ling 
upon us unannounced with its offers of pro- 
fessional registration of hydrologists. [ feel 
that the Executive Committee of the Hydrol- 
ogy Section should make an evaluation of die 
potential impacts oil the membership of the 
Hydrology Section of registration either by 
an institute or by a slate board, as is more 
common in other professions. The results of 
the- evaluation should lie made available in 
the Section nicmberliip. Monitoring by the 
Hydrology Section of any legist ration nr cer- 
tificate ptocess for hydrologists would be a 
valuable sen-ice to its membership.'' 


Hydrology: Secretary 


WMO, “Concents and Techniques in Hydro- 
logical Network Design;" by USGS. '‘Design 
of Surface-Water Data Networks for Regional 
Information." Served as Chairman and Mem- 
bei- of AGU Tellers Committee. Hydrology 
Section s Network Design Coin mil tec and 
Horinn Award Comniiiiee; as member of 
AGU Horton Medal Committee and Hydrol- 
ogy Sections Surface Water Committee and 
Stochastic Hydrology Work Group; was ton- 
vener ol Chapman Conference on Design of 
Hydrologic Data Networks and served as co- 
editor of the Conference Proceedings pub- 
lished in WRR. r 


Thomas Maddack ■ 

III A member of' AGU 

since 1968; ngc -14. He | | : 

is now a Professor of 

Hydrology and Water 

Resources at the Univ. 1 

of Arizona and special- Pwf . 

management. Maddnck Aw A. .fo-fr 
received his uiulcrurad- , 
nnte degree hum the 

Univ. of Hnusioii and his Mastci's amt Pit. I) 
honi Harvard under die Harvard water pm- 
gram. Define leaving to join academia lie 
worked lor die U.S. Geological Survey as a 
lucinber cT its Water Resources Division Sys- 
tems Analysis Group and Groundwater ' 
Branch. Maddnck was an associate editor of 
W-itn It'-sowf /{,sr.ttrh. .lit editor «.fihe lour, 
rnloj Soviet Hydrology (ail AGU publication), 
and a memljer or the editorial Ixwrd or dic- 
AGU Waici Resources Munngraph Series 
He is a member of AWRA and has served on 
numerous committees foi AGU. AWRA, and 
ASCE. He is now the iiiciitnljeiit Secietary ol 
the Hydrology Section. 


Statement 


■The Hydrology Section 0 r AGU plays a 
somewhat different role than do most other 
sections of AC.U; it is the primary affiliation 
or many . ff not most, of the leaders in the sci- 
ence or hydrology today. There seem to be 
two reasons for this unique status. First, there 
has been no other strong society in America 
dedicated totally to the science of hvtlrola- 
g)'— there is no Hydrological Society ol 
America comparable io GSA in geology- 
there is no American Hydrological Society 
performing for hydrology as AMS do „ f ^ r 
nieteoro'ngy. Tim*, the Hydrology Scciion of 
AGU is where tlie action is. 

■‘The second reason is the strength of oui- 
[lubjKntion, II ater Restitutes Research. Prior to 
the initial ton of WRR. there was no widdv 
t lisinhuiccl publication treating scientific hv- 
drology per sc. Ankles could be found scat- 
tcretl among engineering journals, confer- 
cnce p'mecJ 1 ,, even „„„ taua of 

AC.U s Journal of Geophysical Research. To be 
moderately well read in hydrologic literature 
one had to diligently search through many 
jorn-nals. 'However, will, ,l, c very lira i„„e D r 
WRK, a single source where one amid cu- 
cuutiier the latest knowledge or nil phases of 
hydrology and or its iipplications in water-re- 
^ ^ CS . was realized. Thus 

«lroce is!*" m li ‘ Smnh is where 
“However in recent years, e:ich of iliese 

cld C mh Uf l V C ,il yd,0l0 «y Swio " have 

approadi ,he level iSSKoMT 
once was the Hydrology Section's alone. 

Tltcic are also Journals dedicated to hydrolu- 
g) and water resources that have made simif 

lhe fi 


Edward A. 

McBeau A inembci- of 
AGU since 196K; 37 
yeara old; Professor of 
Civil Engineering, Univ. 
of Walcrlou, Ontario. 
Major interests: model- 
ing ol water resources 
systems (quantity and 
quality), cost-benefit as- 
sessments. B.A.Sc. in 



civil engineering, British Columbia. 1968, 

l ?S.“ d l ? l, D - in 1073. in civil engi- 


neering, MIT. Engineer with Acres Consitlt- 
: n .8 S ^ ,,c " 1970-1971 ; project engineer 
with Meta Systems. Inc., m 1974; research as- 

Sr ? ater | ^ff° UrCeS n " d M:,, ' nc Scknces 

Center i Coritell Univ., 1974; Univ. of Water- 
loo since 1974. Edited fijur Imoks; 52 refer- 
eed papers. 3 published by AGU. Member 
organizing committees for International Sym- 
posium on Risk and Reliability in Water Re- 
sources, Waterloo, June 1978;' InternationM 
Assocation of Water Pollution Reseaich. To- 

rVT and I,uern aiional Synipo- 
W ^ Ca , T,l I ne °P era,ion of Hydrosys- 
icnts, Waterloo, June 1981. Appointed ieDre- 
semative to Environment Canada Technical 
^urkshop un Modelling, 1976; a „d Techni- 
a o‘f R rk5hlp ° n Sireamflow Forecasting. 

1983. Reviewer of technical papers for AGU 
(from 1974), ASCE, WASP GWMR CirF 
C WRA. and WPRC. AssociiteSr S 
Resources Research, 1979 to present. 


Supporting 

Members 


The following individ- 
uals have been added to 
ihe list of Supporting 
Members. The full list 
was last published with 
President Van Allen’s 
editorial in Em. Septem- 
ber 13, 1983, 


Mm 



Mantle Processes 


A I eiiiose Caiitlereiice on “I'lnr,,,. 

I-i.kI.wis ., 1 Mi Mdih^SaS 

inatism m the Mantle” will be held 

Mav-.. 

11 'll Ait/utiii, Aiicmlaike is limited ln sn , 



CaM far Papers to be published 
In Eos, November 15, 1983/ 


: — i— 1 “"‘■“‘ign reaim m a i 

of WRR CW ye “ n ag ° W “ almosl whol, y <haL : 


' ‘‘Is this unique sthtufl pfthe Hydroloav See ' 


Individual Supporting Members 


I he ‘"ill ci cine is i-mpunsorcd by the Cm. 

ngicid J«K u t\ „] America and the U.S cT 

Ingt. al S... vcy , USGS) o, bring together pT 
irnlogists, ex | ten in vnta lists, gcopKirim^ 
get idle mists, mu! rah or researches i fJl iL 
ciirrt-iii research ol mantle bctcrogeueC 
.uni the processes that create ibcm. On ihe 
agenda is a one-day held trip in the sile ot 
tin. km (oirliK, Ariz., mantle xcnolith 
Proposed sessions will address the petrol* 
gy and gem hemistry ol' mantle material ,hai 
has been iniKlilted by imiliistiige evenu. k* 
c lieiiin :•! evnleiue ol nuiltistate mantle pr* 
cesses Iron, the study „! lavas, expcrimotull, 

determined ^'niciicc of the geciLTieniisirvtf 

mantle melasi limit ic fluids, geophysics ufmel, 
pnii esses and melt migration, and evolution 
oi chemical heterogeneities in a cnmectinE 
mantle. 6 

Applications, along with a brief destriptw 
of topics In he presented at the conference or 
reasons fin- unending, should be sent to Jane 
E. Pike. U.S. Geological Survey, 345 Middle- 
lield Rtl., MS 7!*. Menlo Park, CAMU25. 


Lakes, Rivers, Glaciers 


The Svmpusiiim on i:limatc and Paleodi- 
mate ol I akes. Rivets, ami Glaciers will be 
held June 4-7. I9S4..H Igls. Aitsnia, near 
I iiiisliriii k. Abstracts nl ]xt|M.-is lo lie present- 
ed at the meeting should lie sitl.miiued by Dr- 
cemliei 15 and should deal tvitli any of the 
following SMiip.isinm lopks i elated in lakes 
mill rivers or gl.icieis and ice sheets: |uesent 
Llimaie. watei/ii c and eneigy hurlgeis; recent 
changes; hisioiicil i lunges: bile glacial and 
post-gl.it ial deselopiueiii: or tlie pltvsicdl 
liases and models I oi paieucliniaiciec'in- 
Sll IK linns. 

flic IntiTii.itiiinal AssiH-i.it ion McimuI- 

"gy and Aimospltnii Physics Iiiiciunii»iu[ 
Gnmiiii.ssioii on ( :| im, in- is .sponsoring the 
event in loopetmioii with the liucrnaiinnjl 
Union foi Onatenui \ kvseauh I'alendiupi': 
(aiiniiiissHin, the Imeiiiatiniul \suxijwit 
lor I f ycli nlogical Si inn es t aniHuissMi on 
Slum- and be, and the Intel national Glacio- 
logknl Society. 

Absnaits are In lie no Imigci than one 
page in length. The papeis coiniuinec hill 
notify authors of acceptance by February I. 
198-1. Fin more infni illation, cuinaci M- 
Kuliii, Instil til flier Meleim'logic tmd b«>- 
phvsik, S» lit.eplslias.se 41. A-WCO limsbruiL 
Austria (lelephone 5222-72-1-3 13‘2J- 




TTheCity^ 
(by the Bay 


^ c ^sco»De c ^ 


Session Highlights 


See the June 28. July 26, Augusi 1M“. 
September IS issues of Eos lor listing? 
er special sessions. 


lent, answer to this question; how^ i'T*' 
: : ‘P"? W. I Wit lo iran^l 


Frank B. Campbell • L 'A , : : 

1 Herbf ri Friedman 
Vincent E. McKeivey . ■ : 

’/V^vH.Pickefing - 

Lypn'R. Sykc. .1-' 

. d: v > V'-; • v.-;-'-; ' 

r - V ■' ' -I 


Union 

The Orinoco and Amazon: 

Considerations Tuesday i 

International Room This session, or 8”, j m , 
by the Hydrology Section, addresses . 

plications for climate, ecology. c * ,cl ” ^’ r rir- 
liydrology of development of these m j" . 
er basins. This all-Unlon session is f ^ ■ 

in the uflernoon by a rontnbi'UxI s«5 q|i • 
die same topla in the Hydrology 

gram. Computert and the . 

In P.M., Cathedral Hill, Inteivalional * W ' 
This is tlie second albUnion i * e “ 10 ^ o v 
dresses themes conujion to all F > 
ences. The first, at the 1983 ^ 

reviewed smclliies and the geosqen ■ 

Search In- all the geosciences ret}* 1 ^. . 
irive use of computers, Meteorology 
Search has for many years n(ff dV ; 

diajor compmijig systems and ssmi • .u : 
ft re 'emerging in seyeral Other ^ ,sC, P- rhe W^ ' 
This session indud?* toi^ 

Of computers in research and • 

.Jjuting systems .nridiarchu^tiirei^^ .- i. 


r Nominations 
for the 

James B. Macelwane 
Award 

Nominations for I ho prostlgloiiK 

tames B. Macelwnnu Award nru 
still being Hccoploct. Up lo llirou 
redpienls may rucoivo this honor 
per year to assure lltul individtuils 
in all areas of geophysics tiro 
regularly recognized. 

The Macelwantt award ts 
given by AGU in “recognition of 
significant contributions lo I ho 
geophysical sciences by a young 
sciential of outsloiiding ability.” 
Redpienls must bo loss than 311 
years old. 

Loiters of nomination , outlining 
significant contributions and 
curriculum vitae should bu snnl 
directly to: 

j. Freeman Gilbarl 
IGPP A-U25 

University of California. Sun I Jingo 
La Jolla, CA 92093 

Deadline for nominations 
Is November IS, 1983. 


Gtopfaysicsl and Geochemical Consc- 
ijMflco of Nuclear Explosions Wedm-uhix 
.Uf. Calkatwl Hill, I ntei mttuui,il Honw This 
Vision, organized hy Joseph V. Smith, 

Thomas J. Ahrens, and tin- (auimiiilec on 
Pubfir Affairs, addressi-s various puii-nii.il 
geophysical and gcochi-init.nl mu>e(] lit* lues nl 
nuclear explosions. The .ill-Unimi session is 
Mlo«ed in the afteiiKiun hv a session spci ill- 
rally rehling to mmosplierii eflci is. 

Polu Research Thursday .l.AI.. Culhnluil 
MirirreftiMM/ Room Reseat c h in tin- p.i 
Lii regions includes all the geusiu-iues plus 
and is subject to stringent Ingi.stiial 
Tequrrements and iiileriiaiioii:il puliiual ion- 
sskniions. Htis session teviesvs < m i c-m gen- 
phvstalieicarili in bnili poLti legions, inn-i- 

nai'wiol idniiilic plaiiniiig. ami rmctgiiig 
roiisidi-iatious. 

F/isfory of Geophysics Lectures 

Three Hishii y «>( Geophysics las lutes ate 
M The Early History or Whistler Kc- 
WM I k presented by ( )wen Storey on 
Jrimvlaj a, | :3 t) P.M. hi the Holiday l.m 
“i (oiijiiiiiiioii wiih the 
tmiwi 1 l ! a ‘’ s,llR ' r '‘ ■’by-fis .session. Krnkti- 
I, * 3: A Classic GeopliyHiciil Event will 
** **m Sinikin iiiul Ric haul S. 
H:lft A.M. in llu- Gallic. 
f? ' ,,ni “ l i,s l«U-l ill llie 

Utau Uniennial session u[ die Volfiiiml- 

K?s IC d ISI 7‘ 'Vi mlnKVsinU.il. 

JV* vo ^ 11 ® 1 0,1 hi Irarlh Seleilcin will 
,i|i.|- iv,) 'yillwin Glen im Wcdnesilav 
111 ' Gold Rush W Room (llll 

hlwnuii 011 Vv|1 1 1 ^ ,< ‘ Ibinmigiieiisin and 
^nagnemm Seuiou. 

Mineral Phy sics 

^^SDl!r fi r K i Sessit,nsari ' “riPmi/ed under 
^ ipittS ° r the Mineral Phyrirs C.iimiii- 

Alf. w!j!!i OF , Roc ^ s n,| d Minerals Tuesetm 
'iiatrjj pi, ^ Hn (ruJiOHMiml /iy V) 
iti.Ui Hl s l ‘ Pressures ll’crfiiri- 

wirfnv htn (rusfii insured hy T, V’J 


Ph F™ # oF Angina Transfer Wednesday 
•; ( ■'‘II' ‘'dial Hill (ftisiniiL\oreil hr T. Fj 

blcelricBl Properties of the Crust and Man- 

lie / .irfov AM., Ilnluhty (enspatuured hy 

Physkn! Chemistry of Minerals Friday /».,»/.. 

Hut i, hi\ lt,n (tmftaHsnml hy l'| 

Atmospheric Sciences 

Lightning: The Workman Memorial Ses- 
sion Mundux P.M., Cathedral Hdl. Eldorado 

. , 1 ! ,IS s !» ial pustei session on li»| u . 

nmg IS being held m hoiuir the memory of E. 
.1- Woikinaii, 1899-1982, who w ., s „„ c fl f the 
eurh leaders ol modern research an thunder, 
storms, (loud phvsks, and atmospheric clec- 
ir.HH>-. Much of die recent progress in light- 
ning .uni tluuulei storms research stems from 
die work ol Workman and his colleagues S. 

K. Reynolds and I. Langmuir at New Mexico 

Miuiiig aiid Technology nvei the 

last -I decades. Ilieir legacy iiirindeg die es- 
tablishment of Langmuir Laboratory hl Sn- 
(orro, N. Mex. 

WoikiiHin. a Kcllnw uf AGU. had a broad 
view of l lie problems ol ainiosplici ic clccuh- 
ity. h is tlierelnre appiopriaie that the nte- 
moiial session in his liniior be presented in a 
way dial is accessible in die broad minuiuiiily 
nl gcophvsirist.H and aunospherk scientists 
who otherwise might not have a chance to see 
the latest results in a held in which lie con- 
iriliiiicd so mucli. 

SPR: Magnetospheric Physics 

AMPTE Theory and Predictions (Monday 
AM. and P.M.. Holiday Inn, Ctystal Room): 
The Active Magnetosphere Particle T facet 
Explorers will release and inonitni quantities 
ol lithium and Ion in in ions in the distant 
magneiospliciv and solar wind su as to eluci- 
date the mechanisms u( chaigcd piirtidc ac- 
«ess lu the magnetosphere and charged pin ti- 
de l rat i*| mil within die iiiugnc-lnspherc. ln- 
s it ed sjieakets arc I mu Kiitnigis. Demi is 
I’apailnpmilo*, Clirisi i;m Dliin. Aimaiulu 
Bniic.t, led Speisei. Gel hard I laerciirlcl. 
Dick VVnll. and Mike Gu nw,ill. An equal 
iiiiiubei cl omirihiiied papei* will he distrib- 
uted .him it ig the imiml papers, tiwiu 
Sc luiierlmg will ■ hail. 

I’.n.illel | if islet sessions ( I uc-sdav A.M.. la- 
diedtal Mill, M Dundo Roninimi Auroral 
and Aubsltirin Plicnomcna and mi Magncio- 
splieric Currents und Electric Fields w ill lie 
lu-ld in niiijiiiii lion with (jostei sessions nil 
solar, inteiplaiieiaiv, cosmic -mv. and aero- 
iniinic.il icipi'-s (SA, .SC, SS). About half of the 
31 i poster papers are magueuispheric (SM). 
Jean Hun hem will chair. 

Comparative Planetary Magnetospheres 
( l lie.se lay P.M. and Wednesday A.M., Cathe- 
dtal Hill, Japanese Pavilion) will he featured 
in two .sessions of oral presentations (mostly 
invited) alxnilli earth, Jupiter, Saciirn. and 
the snlai system as a whole. Invited speakers 
are Norman Ness, Al Srliarcll, Fom Ann- 
stroiig, John Bek her, Bill Kinlh. Mike Desch. 

| o] m Cali l well. Vain Gliill, Ed .Slone, and 
'] hill lies All veil. Dick Wolf and Paul Duscn- 
lierry will cliair. 

The Enrly History of Whistler Research 
(Wednesday P.M.. Holiday Inn, Emerald 
Kc i* mi) will he recounted in a fill-minute ad- 
dress hy Owen Storey in open the second half 
of the meeiitiR. Bull 1 lelliwell will chair. 

The physics of Vehicle Interactions with 
Space Plasma (Wednesday P.M. and Thurs- 
day A.M.. Holiday Inn, Emerald Room) will 
he I cat ii red in twit partial sessions of oral 
toiiirilnned papers. Topics include spacecraft 
charging, spacecraft and antenna wakes, par- 
iidc-1 team cll'ccts, and instabilities observed 
oil space-shuttle and rocket flights. Mike 
Sc hub and Dave Gorncy will chair. 

Geomagnetic Pulsations (Thursday A.M., 
Holiday Inn, Emerald Room) will be featured 
in a pattial session of two invited 3nd eight 
contributed papers fallowing completion of 
the second partial session on Vehicle Interac- 


AGU FALL MEETING 

December 5-9, 1983 
San Francisco, California 
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0Usil, a Deadline: November 1 

Send your housing form directly to the Housing Coordinator,. 
AGU Fall Meeting, S.f. Housing Bureau, P.O. Box 5612, San 

Francisco, CA 94101. ’ . . 

rer e8lstration Deadline: November 10 ^ , 

There Is still time to preregister. Save 'tirhe^ and mpney 1 Senja 
your preglstration form to the AGU Fall Meeting, 2000 Florida 
j, Ave., N.W., Washington, DG 20009. V ; f ,- / , 

^ your Airline Reservation: Call United ... . . 

. £>lal the United toll free number 800-521-4041 (fn Michigan,., 
800-482-0243);. Give United your AGU CortVenHon Nurnbe^-, 

4367 — to ensure that you rec'|?lye the, AGU Dlscpunt Air ^ . 

dnd housing farms, the ptpgiwv summary, arid plr^pefnfom^^., 
r ,n ?os, Grtober 'Fqr'addfllond/.In/oriri^ 


lions With Space Plasma. John Olson (Pc I) 
and Gordon Rostnker (Pc 4-5 iiud Pi 2) are 
■nviled speakers. Jrascph Kan, who organized 
uic session, will chair. 

ISEE-3 Observations of die Distonl Mag- 
netotall (Friday A.M. and P.M., Cathedral 
Hi l, Japanese Pavilion) will highlight the Ii- 
na day of the meeting. The two oral sessions 
wm leaiiire new nlHervaiiuns made hv ISEE-3 
at geocentric distances of Hi) and 240 earth 
radii in die tail. Invited spt-akeis arc Tulin 
vun Ruseiivinge, Brute Tsurutani. M. A. Co- 
plan. Ld I fanes. Fred Scarf, P. W. Duly, and 
George Gloccker. Eleven tontriliuicd paijcrs 
are interspersed in the program. George 
Parks and von Rosrm-inge will chair. 

Parallel poster sessions (Friday A.M., Ca- 
thedral Hill, El Dorado Room) will feature 
Charged-Particle Populations and Precipita- 
tion; Waves and Instabilities in Laboratory 
and Space Experiments; Auroral Hiss and 
Kllomctric Radiation, and Geomagnetic Pul- 
sations (37 papers in all). Bob Spiro will 
chair. 

Parallel pnslcr sessions { Friday P.M., Gathc- 
dral Hill, El Dm ado Room) will olTci contri- 
butions on die Geomagnetic Tail and Bound- 
ary Layer; Ionospheric Rada Results, and 
Waves and Instabilities in the Ionosphere 
and Magnetosphere (32 papeis in all). Uin- 
inn I nan will chair. 


October 25, 1983 EOS 


SPR: Solar & Interplanetary 
Physics 

Solar Wind Interaction with Comets, Ve- 
nus, and Titan Thiuuluy /I .A l„ Holiday Inn 
Crystal Room 

l'e.i lined speak os are i epiesenialivi's lor all 
s[hccc rah going to linnet I lullcy: T. GuiiiIhim 
(VEGA). II. Oya (PI a iil -1 A and MST-5), R. 
Reinliaid (Gioiio), T. von Koseiivinge ( I SE10. 
and A. Mcndis (Theory). Siicakei-x on rite 
topic nl the Milnr wind intei atliott with Venus 
are: A. Barnes, P. A. Cloutier, C. 1. Russell, 
and F. L. SratT. I). E. femes will discuss the 
interac tii in at 7 itau. Tlie session will lie 
(.haired by M. NcugelMiier in the morning 
and S. A. Gurlis ill die nricriuiuu. Gospmi- 
sored by the Pliuiciology Section. 

Tectonophysics 

Physics of Magma Transfer Wednesday 
/’.Al., C.athfduil Hill, Inter nutionnl ttmirn t ii- 
spin iso ret l by the Volrniinliigy, CieiM'liemistrv, 
and Petrulugy and TcUonnpliysk* .sec tii ms. 
this symposium will cover the physics id mag- 
ma transfer from the ad imic scale to the 5f.de 
ol uinnilc plumes. Topic s range from expei i- 
ineiiis to lluid iiieclunical i tun lets uf cliapiis 
and the extraction nl magma limn partially 
molten systems. 



Separates 

To Order: 'Flic imlci miinhci tail lx* 
toinid at the end of cat'll .llistiasi: use all 
digits when ordering. ( >nly |ia|icrs wiih 
order niimhcis .ire available limn AGU. 
Cost: S3. 50 fur die lust ailklc ,iii<1 SI.IHI 
fin cat It adiliiiuii.il at lick- in the same «n- 
dei. Payment must auiniipans order. De- 
posit arc minis available. 

.Sm,/ vi'iu unit i lu. 

American Geophysical Union 
201 H i |-li u id, i Avenue. N.W. 

Washing |).C. 'jnium 

Exploration Geophysics 

lino Sflin,.: reel hoi i 

RAblAiniS i'F T‘,VS ["NAl.LY VI BRAT I NO 4LISHIC 

SoUBCES 

IWlfxv A. D"in IForoirlv Eng miur I oi Ce<ja«leac», 
Unlvsnilv of C*lllornia, Berko ley; pral.nl ly 
Oplorirloo and Product ion RcHarrt, MM 0,1 and Cam 
Coapanv, P.O. Boa 2119. Dallaa, TX 02211 


Th- Ihtckn-'in ,i„d ihi-it-wqun vr luc i I y u( -I ••■rl.f., 1 
Idjrar con ihrftrvi 1 1 j|| v hn .lac, mined Irnn -manic 
rad Ial I an icprliiu. ngiiiinnono anina 4 r.iraiunjl 
vibrator. Tlicac akudlr, aim pr-ivlla phytlcil inaighc 
Into v ibiaior-rurih inlar-icl Ion. 

Tbr rn.itnlton lnrc.hnfo uf a circular illaV vihraling 
toratonallv -,n an mrliailc Sul l-apac« bna reiunance 
peak! ullh n (pacing ihol Li r (unallun of th<! ratio 
buluaan haan,|arc m.Imi and tei.aic waunli-ngih. m |o„ 

I r«iq jniic lui Ihs chi pi- ol ih, l-ap-danc, f>inc(lon ,, 
nearly lndf|H-nl»nl ol tho h.i«.-pljc« llrmrc, l It hough 
lh« Q.ignliuUu ts lri-ctnl. Al high lregi|.'iirini iho 
lrnp*djn-.-« pund ■ Clronnly un rhe llrtihilli, -S| rh» 
kiiarplnlr. Tho Ml# ol ihn kairplnlr me c>.|ii> ■ • an 
J'ldl'iftnal man-isi rlfrck, tho frr^iuniy of r|.Kh k , 

1'incilr.n of kill- bairpln.) nisi. 

Thn prrc-iicu ol a (iirlicn lav^r pr.«l>jc.-« in Hf.r.l inco 
c.irvn which ns, i Hairs arn.in.l Ihc nail- space rcip.nir. 
Th- inplili.de of I hr ua.i llacl.ini Ii i l-mclijn i| the 
•icvusiic imprdanen c.-nlr.iti and -Upm i- .,?-in th* 
r.i'li-Kion palirrn uf ibr lu.irr.-. Thn met I |.|i lom u. 
r ■■!. .niiicr 1 c«..n v H hr ri.|ln«lluns w.lhm ll.. i-,i|.,rr 
layer and both I hr prri.i.l -led snplCi.il. .. f thr 
os: 1 1 lit ii.ns arc inuriilv pro purl i-nal (•■ . h. I,.., 
Ihleknoil. Thn anpllruilo .if Ihc liv.-r >-|...tn-r 
drcrrmca rapidly ns nil aria I -lanplng in. r,.|,,i 

Ullh IsprdaiKC T* Ji.irrOL-nc I ..orcr -i >u 1 1 ■ : i an . I , tr.id 
Frcguuncy range Cup to about Snu Hri, >■ -.ay bn 
ivailbljv co use l.air-ipacn ..icllii. .<■> ml it,, ii.sr 
rcienancci is domrnlnu the ihcat .ul .cn. jn.| 
ihiekncia of ihr layer nl naioriil beoricn ihr 
baisplarr. 

cEomrsics, voi. 48, ho. ji 
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Climatic Effects of the Eruption of El Chiehon 

Tlie El Chiehon Vulcanic CkiuJ: An Introduction I Paper JL 16571 
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